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All new tactical vehicles and aircraft are required to be 
evaluated for potential whole-body vibration (WBV) health hazards 
to their crewmembers. This requirement is contained in AR 40-10, 
"Health hazard assessment program in support of the Army materiel 
acquisition decision process.'c In support of this program, the 
U.S. Army Aeromedical Research Laboratory (USAARL) was requested 
by the U.S. Army Environmental Hygiene Agency (USAEHA) to perform 
a Health Hazard Assessment (HHA) on the M915A2 truck tractor. 

The M915A2 truck tractor* (hereafter referred to as 
1MM915A2*@) is a 14 ton, 6 x 4 commercially designed truck tractor 
built by Freightliner Corporation* (Figure 1). It is powered by 
a Detroit Diesel DDE engine* which develops 400 hp at 2100 rpm. 
The transmission is a Detroit Diesel Allison HT 740 CR automatic* 
with 4 forward gears and one reverse gear. The M915A2 is 
intended for use with the M871 (22~ton) and M872 (34-ton) flatbed 
semitrailers, and the Ml062 7500-gallon fuel tanker. The M915A2 
primarily will be used in the Communications Zone (COMMZ) over 
primary and secondary roads and, occasionally, on off-road 
terrain. These vehicle configurations are considered when 
designing the test matrix for measuring the WBV signatures. 

The methods for measuring and analyzing WBV are found in the 
International Organization for Standardization's (ISO) guideline 
entitled "Guide for the evaluation of human exposure to whole- 
body vibration (IS0 2631)." IS0 2631 is reflected in MIL-STD- 
1472D, "Human engineering design criteria for military systems, 
equipment and facilities.@@ The relative severity of the pro- 
cessed WBV signatures are interpreted using the Risk Assessment 
Codes (RAC) found in AR 40-10. These publications as a set 
define the criteria used in evaluating the WBV signatures of the 
M915A2. 

IS0 2631 identifies three criteria for the evaluation of 
human exposure to WBV which can be described in terms of 
intensity, frequency, direction, and duration. These criteria 
are the preservation of comfort, the preservation of working 
efficiency, and the preservation of health or safety. They are 
known formally as the reduced comfort boundary (RCB), fatigue- 
decreased proficiency boundary (FDPB), and the exposure limit 
(EL), respectively. 

* See list of manufacturers. 



Figure 1. M915A2 truck tractor. 

The RACs, as described in AR 40-10, Appendix B, require the 
classification of a health hazard according to its severity and 
probability. Processing vibration signatures using ISO- 
results in measurements of vibration severity, but does not yield 
a measure of the probability of occurrence. RACs are obtained by 
combining vibration severity with the probability that the test 
condition will occur in a real life scenario. For vibration, 
RACs would be determined for each vibration amplitude at each 
direction and frequency. 

Methods 

Whole-body vibration data for the M915A2 was collected at 
Aberdeen Proving Ground (APG), Maryland, by the U.S. Army Combat 
Systems Test Activity (USACSTA) in coordination with the Response 
and Tolerance Branch of USAARL. A test matrix was developed that 
represented the planned operating environment of the M915A2 with 
respect to terrain type, load configuration, and vehicle speed 
(Table 1). 
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Table 1. 

Test matrix for WBV testing of the M915A2. 

* Each configuration shown was tested for the 
loaded, unloaded, and bobtail load cases. 

Experimental conditions 

The M915A2 was tested under three terrain conditions: 
primary, cross-country, and Belgian block. The primary surface 
was a 3-mile, smooth, level, straight, asphalt test track. The 
cross-country surface was a rough dirt road with numerous 
potholes and uneven ruts. It had been used recently for the 
testing of track vehicles. The Belgian block was an oval 

l 
cobblestone road approximately %-mile long with an irregular 
pattern of 3-inch crests. These crests were spaced such that 
there was no correlation between the locations of the crests for 
the right and left wheel track. All three courses are part of 

'a 
the APG test track facilities. Characterizations of these 
surfaces are available from APG. % 

The M915A2 was tested under three load conditions: bobtail, 
unloaded, and loaded configuration. The bobtail configuration 
consisted of the tractor without the trailer attached. The 
unloaded configuration consisted of the tractor with an empty 22- 
ton M871 low-bed semitrailer attached. The loaded configuration 
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consisted of the tractor with the M871 trailer attached and with 
a load of 44,000 lbs. 

The M915A2 was tested using vehicle speeds ranging from 8 to 
55 m.p.h. Specific vehicle speed selection depended on the test 
terrain and mirrored likely employment scenarios. On the paved 
course, the M915A2 was tested at three speeds: 35, 45, and 55 
m.p.h. On the cross-country course, it was tested at 8, 10, and 
12 m.p.h. And on the Belgian block course it-was tested at three 
speeds: 15, 20, and 25 m.p.h. 

The test matrix consisted of combinations of terrain 

l 
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surface, load configuration, and vehicle speed, which resulted in s 
a total of 27 vehicle runs. Seat pad accelerations were 
collected from the instrumented driver and passenger seat for 
each of the X- (fore/aft), Y- (left/right), and Z- (up/down) 
axes. Combinations of vehicle test runs with vibration axes 
yielded 162 distinct data trials. 

The seats in the M915A2 were adjusted so the distance from 
the floor to the underside of the seat frame was 11 inches. This 
corresponds to a seat height at approximately one-half the 
possible stroke. The driver was 5'10 'I tall and weighed 156 lbs. 
The passenger was 6'3 VI tall and weighed 192 lbs. 

Instrumentation 

Seat pad accelerations were obtained in the X-, Y-, and Z- 
axes for both the driver and passenger seats. Three Endevco 
model 2265C-25 accelerometers*, in a triaxial arrangement, were 
attached to a disk placed between the seat pad and the subjects* 
buttocks. Each of the accelerometers were connected to a signal 
conditioner which provided.excitation, amplification, calibra- 
tion, and low-pass filtering. The accelerometers were low-pass 
filtered at 100 Hz using a six-pole Butterworth filter. A 
diagram of the data acquisition system is included as Figure 2. 

Filtered acceleration signals from the signal conditioner 
were connected to an EMP Model 372-03 pulse code modulation (PCM) 

r 

encoder*. The encoder multiplexed the incoming analog signals 
which then were sampled at 416.67 Hz per channel. The incoming 
analog signal was sampled using a sample-and-hold amplifier, 
digitized using a lo-bit successive approximation analog-to- n' 
digital converter, and then converted to a nonreturn-to-zero 
level (NRZ-L) code for transmission. The encoded PCM data then 
was input to a Conic model CTL 510 transmitter* for transmission 
at 237 MHz to the remote data handling facility. The signal 
conditioner, encoder, and transmitter were mounted on the back of 
the M915A2 cab during the entire test. 
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Transducer 
’ 

. Loral ADS 100 

Figure 2. Data acquisition system. 
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The transmitted NRZ-L code was received by a Scientific 
Atlanta series 420s receiver* and passed into a Loral 
Instrumentation ADS-100 system*. The input buffer and PCM bit 
synchronizer modules recovered the serial pulse train from the 
data link noise and disturbances. The pulse was recorded on a 
Honeywell model 101 PCM tape recorder* along with voice 
annotation of the individual test runs and IRIG-B time code. 
Simultaneously, the PCM pulse train was passed to a PCM 
decommutator and demultiplexed into 16-bit words. 

. 

_.5 
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From this point, the pulse train was sent to both a digital- 
to-analog (D/A) converter and a parallel input module. The D/A 
converter passed the pulse train through a filter, external to h 
the ADS-100 system, for real time display and fourier analysis. 
The parallel input module was used to input digital IRIG-B time 
code into the ADS-loo. The pulse train passed out of the ADS-100 
system from the input module to the host computer--a Hewlett 
Packard model ZlMX-E series minicomputer*. The data were stored 
temporarily on the HP system disk and later transferred to 
digital tape to provide a permanent storage medium. The ADS-100 
system was independent of the host control; however, software 
residing on the minicomputer controlled the hand shaking between 
the ADS-100 and the HPZlMX-E during data acquisition. 

Analysis 

Triaxial seat pad vibration data were processed using the 
methods prescribed in IS0 2631 for broadband signals using third- 
octave analysis with weighting. Digitized acceleration signals 
from the X-, Y-, and Z-axes, from both the driver and passenger 
seat pad accelerometers, were read into a Dolch model 486 por- 
table computer*. A USAARL-developed automated analysis program 
was used to produce tabular and graphic plots of the acceleration 
data. These plots (Appendix B) were used to identify vibration 
exposure limits which occurred under projected normal daily 
operating conditions. 

The RACs require classification of the health hazard = 
according to the hazard severity and probability. Since the IS0 
2631 standard does not use RACs directly, the severity of the 
hazard may be estimated reasonably from the worst-case exposure 
before the onset of ELs (i.e., for any vibration frequency and 
direction). An indicator which may be used for the assessment b' 
of hazard severity is the duration of safe exposure (DSE). The 
DSE is defined as the length of time a person can be exposed to 
WBV before reaching the health and safety exposure limit (HSEL). 
Thus, a long DSE indicates tolerable WBV, whereas a short DSE 
indicates severe WBV. In order to translate the DSEs to hazard 
severity, Table 2 was used to define the category (I-IV) of 
exposure. 
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Table 2. 

Hazard severity classification. 

Hazard severity categories are defined as follows: 

Category I - 

Category II - 

Category III - 

Category IV - 

Catastrophic: Hazard may cause death or 
total loss of a bodily system. 

Critical: Hazard may cause severe bodily 
injury, severe occupational illness, or major 
damage to a bodily system. 

Marginal: Hazard may cause minor bodily 
injury, minor occupational illness, or minor 
damage to a bodily system. 

Negligible: Hazard would cause less than 
minor bodily injury, minor occupational 
illness, or minor bodily system damage. 

The operational environments of the M915A2 determine the 
likelihood of occurrence, or hazard probability level, of 
exposure to WBV. These levels, identified as levels A through E 
in AR 40-10, with their corresponding operating conditions 

* relevant to the WBV signatures in the M915A2, are listed in Table 
3. 

'1 

:i 
Operating the M915A2 over paved surfaces represents 

approximately 75 percent of the total mission, therefore, the 
probability of WBV exposure over similar courses is frequent and 
may be assigned hazard probability level A. The operation over 
cross-country roads is assigned a Hazard Probability Level B, 
which represents approximately 20 percent of its mission time. 
Operating over unimproved secondary roads, represented by the 
Belgian block, is within the M915A2 mission, but its occurrence 
should be only occasional, prompting the assignment of hazard 
probability level C to this course. 
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Table 3. 

Hazard probability classification. 

Attribute 
I 

Level 
I 

Road/terrain type, operating speed 

Frequent A Primary roads, 40-65 m.p.h. Cross- 
country, 8 m.p.h. and under 

Probable B Primary roads, 20-40 m.p.h. 
Cross-country, 9-16 m.p.h. 

Occasional C Belgian block, 5-15 m.p.h. 

Remote D Belgian block, above 15 m.p.h. 

Improbable E Conditions unlikely to occur 

Hazard severity categories and levels are used to find 
the RACs for each test condition. Using Table 4, the RACs are 
found at the intersection of the category and level. Overall RAC 
for the vehicle then is determined by weighting the individual 
test RACs according to the percent of mission time the run 
represented and then averaging and rounding to a final RAC. 

Table 4. 

RAC determination. 

. 

6 
. 
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The duration of exposure (in hours) necessary to reach the 
HSEL was calculated for all 54 data sets. Since the M915A2 
mission requires 10 hours of operation over primary, secondary, 

* and cross-country terrain, the exposure times of less than 10 
hours were flagged for assessment and are listed in Table 5. 

R 
The DSEs for passenger and driver ranged from a low of 6.31 

hours to a high of 35.69 hours. For speeds up to 45 mph, expo- 
sure limits for the primary surface indicate that WBV exposures 

* 
in any 24-hour period be limited to 18 hours for the loaded con- 
figuration, 8.97 hours for the bobtail configuration and 22 hours 
for the unloaded configuration. It should be noted here that 
tests on the primary terrain at 55 mph resulted in a considerable 
increase in vibration, and exposure at this speed should be 
limited to 6.31 hours. Exposure limits for the cross-country 
terrain indicate WBV exposure be limited to 10.28, 8.56, and 
17.19 hours for the loaded, bobtail, and unloaded configurations, 
respectively, for speeds ranging from 8 to 12 mph. Exposure 
limits for the Belgian block surface for speeds ranging from 15 
to 25 mph indicate WBV exposure be limited to 17.09, 9.88, and 
14.56 hours for the loaded, bobtail, and unloaded configurations, 
respectively. 

The frequencies at which the HSELs were reached fell in the range 
from 2.2 to 7.1 Hz for both passenger and driver. The majority 
of the HSELs occurred at frequency levels in the range of 4.5 to 
7.1 Hz, which lies in the WBV resonance frequency range (4 to 8 
Hz). 

Because the DSEs were well above the 4-hour mark as defined in 
Table 2, hazard severity was determined to be negligible for all 
the data sets for both passenger and driver. This resulted in 
RAC categories of 4 for both positions. RAC exposure probability 
included remote, occasional, probable, and frequent for the 
passenger and driver. Overall RACs were 3 and 5 for both 
positions. The single EAC for the M915A2 was determined by 

w weighting the individual RACs according to their percentage of 
total mission time and then averaging and rounding to a final 
RAC. The overall RAC for the M915A2 truck was calculated to be 
4. 

'4 
Discussion 

For the worst case on each test course, the lowest tolerance 
levels were experienced on the primary surface (6.31 hours, run 
026, 55 mph), with less severe WBV occurring on the Belgian block 
course (9.88 hours, run 008), followed by the cross-country 
course (8.56 hours, run 010). However, the general trend of the 
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exposure limits indicates that overall, the lowest tolerance 
levels were experienced on the cross-country course with DSEs 
ranging from 8.56 to 28.56 hours. Next, the tolerances for the 
Belgian block course ranged from 9.88 to 35.69 hours. Finally, 
the highest tolerance levels overall were experienced on the 
primary course with DSEs ranging from 6.31 to 36.69 hours. 

P 
. The WBV experienced by the vehicle crewmen differed for seating 

position. The passenger position data typically showed a lower 
exposure limit as compared to the driver position for most of the 
data trials. This situation is most apparent under the Belgian 

$ block surface where vehicle roll occurred. A likely reason for 
this result is that the passenger does not have hand holds which 
can be used to dampen WBV. By grabbing the steering wheel, the 
driver can reduce the amount of upper body sway. This in turn 
lowers the amount of induced seat motion resulting in a lower 
apparent WBV measurement at that seating position. The addition 
of both right and left hand holds for the passenger 
would reduce the amount of vibration measured at that position 
and likely would improve the perceived ride quality. 

Conclusion 

Results from this WBV test indicate that while operating the 
M915A2 in its intended operational environment, both driver and 
passenger were exposed to an overall RAC of 4. It is recommended 
that exposure to WBV be restricted to the following: 

1. Paved surface. UD to 45 mnh: Bobtail configuration, not more 
than 9 continuous hours in any 24-hour period. 

2. Paved surface, UD to 45 mnh: Unloaded configuration, not 
more than 22 continuous hours in any 24-hour period. 

3. Paved surface, UD to 45 mnh: Loaded configuration, not more 

m than 18 continuous hours in any 24-hour period. 

4. Cross-country terrain, UD to 12 mph: Bobtail configuration, 
not more than 9 continuous hours in any 24-hour period. 

A 
v 

. 

5. Cross-country terrain. UD to 12 mph: Unloaded trailer, not 
more than 17 continuous hours in any 24-hour period. 

6. Cross-countrv terrain. uo to 12 mnh: Loaded trailer, not 
more than 10 continuous hours in any 24-hour period. 

7. Belaian block, UD to 25 mnh: Bobtail configuration, not more 
than 10 continuous hour in any 24-hour period. 
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8. Belaian block, UD to 25 mDh: Unloaded configuration, not 
more than 15 continuous hours in any 24-hour period. 

9. Belaian block, UD to 25 mDh: Loaded configuration, not more 
than 17 continuous hours in any 24-hour period. 

4 
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UBAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-01 Passenger 

Zl-SEP-93 15:29:37 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Passenger 
5: Speed:......... 35 mph 
6: Note:.......... Bobtail (no trailer) 

, 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1400 0.1250 3.600 17.250 39.183 
2.85 0.1400 0.0982 5.133 23.183 51.367 
4.48 0.2000 0.0893 5.883 25.967 57.117 
7.12 0.2700 0.0758 7.383 31.433 68.117 
1.83 0.0700 0.0700 8.233 34.500 74.250 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

8.95 0.8800 0.1966 1.750 9.650 23.050 
4.48 0.3400 0.1518 2.667 13.500 31.367 
3.46 0.1400 0.0809 6.750 29.183 63.500 
7.12 0.2800 0.0787 7.017 30.183 65.500 
2.85 0.0900 0.0632 9.450 38.867 82.867 

2: Vertical Comfort Fatigue Health 

0-1 actual weighted (hours) (hours) (hours) 1 

7.12 0.2300 0.2300 . 2.350 12.217 28.550 
4.48 0.2300 0.2300 2.350 12.217 28.550 
8.95 0.2500 0.2235 2.467 12.683 29.550 
2.24 0.1700 0.1272 5.733 25.433 56.000 
2.85 0.1500 0.1266 5.783 25.550 56.250 

l International Standards Organization IS0 2631: Comfort . . . Reckad comfort Wry 

Fatigw . . . Fatigue-decreased proficiency bou&ry 

Health . . . Health and safety exposure limit 
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X 

RUN-01 Passenger seat 

lG?hllarv 14 1992 M91 Sm2 tnwk 

b 

c 

‘4 

22.58 

28.48 

36.01 
‘“‘: 

45.17 

56.W 

71.82 

X 0.11 12.161 
Y 0.1212.161 
z 0.06/0.156 

x 0.2212.72s 
Y O.llI2.725 
z 0.05/0.9Li6 

x 0.%28/3.446 
Y 0.0913.446 
z 0.0.50511.206 

x O.I914322 
Y 0.0414.322 
z 0.0411.513 

x 0..54/s.451 
Y 0.161J.6.51 
z 0.06/1.9(18 

X 0.1016.872 
Y 0.0516.872 
z 0.06/2.4x 

0.1 1.0 RMWFDPB ratio 10. 

Course: Paved 
Speed: 35 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-01 Driver 

2l-SEP-93 159938 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver 
5: Speed:......... 35 mph 
6: Note:.......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.1700 0.0759 7.367 31.433 68.117 
7.12 0.2000 0.0562 11.017 44.367 93.750 
8.95 0.1900 0.0425 15.800 60.500 125.000 
2.24 0.0400 0.0357 19.550 72.867 149.000 
2.85 0.0500 0.0351 20.000 74.250 151.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

0.95 0.5400 0.1207 3.800 18.017 40.000 
4.48 0.2200 0.0982 5.133 23.183 51.367 
3.46 0.0900 0.0520 12.183 48.367 101.500 
7.12 0.1800 0.0506 12.650 49.867 104.500 
2.85 0.0600 0.0421 15.933 61.000 126.250 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.3400 0.3400 1.217 7.250 17.833 
8.95 0.3200 0.2860 1.650 9.167 22.050 
4.48 0.2100 0.2100 2.717 13.717 31.750 
2.24 0.1700 0.1272 5.733 25.433 56.000 
2.85 0.1500 0.1266 5.783 25.550 56.250 

l International Standards Organization IS0 2631: Comfort Rcducedcmfortbomdary . . . 

. 
3 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure limit 

20 



RUN-01 
February 14,1992 

Driver seat 

M915a2 truck 

b 

i 

X 0.11 12.161 
22.9 Y 0.1212.ldl 

WC 2 0.07IO.M 

x 0.1712.725 

28.48 ; E-g 

*- 36.01 
x 0.2t13.444 
Y 011813.646 
2 0.05/l.aw 

a 

x 0.13 14.322 
45.17 Y 0.04l4.322 

2 0.04Il3I3 

56.97 
x 0.13 I3.43I 
Y 0.0615.451 
z OA5/l.wB 

Course: Paved 
Speed: 35 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-03 Passenger 

Zl-SEP-93 159938 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Paved 
4: Position: ...... Passenger 
5: Speed: ......... 55 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/r?) 

Durations of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

I 0-1 actual weighted (hours) (hours) (hours) 

4.48 0.3800 0.1696 2.233 11.717 27.SOO 
2.24 0.1800 0.1607 2.433 12.550 29.300 
5.70 0.3600 0.1263 3.550 17.050 38.750 
7.12 0.4200 0.1180 3.933 18.550 41.867 
2.85 0.1500 0.1053 4.650 21.300 47.617 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.5500 0.1545 2.600 13.217 30.683 
8.95 0.5100 0.1140 4.133 19.333 43.500 
1.83 0.0600 0.0600 10.117 41.183 87.500 
1.42 0.0600 0.0600 10.117 41.183 87.500 
1.02 0.0600 0.0600 10.117 41.183 87.500 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.3000 0.3000 1.517 8.600 20.800 
7.12 0.2900 0.2900 1.617 9.000 21.683 
4.48 0.2700 0.2700 1.817 9.900 23.617 
8.95 0.2300 0.2056 2.817 14.083 32.550 
2.85 0.2300 0.1941 3.067 15.150 34.800 

4 . 

‘4 

+ 

l International Standards Organization IS0 2631: Comfort . . . Re&cedcanfortbomdary 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure limit 
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4 

RUN-03 Passenger seat 
February 14,19!U M!ma2 truclc 

‘c 56.97 
x 0.2815.45I 
Y 0.1115151 
z O.O.sll.!m8 

x 0.1216.8-?2 

71.82 Y 0.1216.872 
z 0.06l2.a5 

0.1 1.0 RMs/FDPB ntio 10. 
I I I ,,I,1 I I II,,, 

ZIsB-9) l5393a ,,,(,,,,,1’,,~,,‘,,,,,,,,,,, ,,,I ,,a,, 

-20 -10 0 (dcciils) 10 20 

Course: Paved 
Speed: 55 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-03 Driver 

tl-SEP-93 15:29:38 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver 
5: Speed:......... 55 mph 
6: Note:.......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WDV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.2100 0.0937 5.403 24.500 54.117 
5.70 0.1800 0.0632 9.450 38.867 82.867 
2.24 0.0700 0.0625 9.583 39.300 83.750 
7.12 0.1900 0.0534 11.800 47.000 98.867 
2.85 0.0700 0.0491 13.117 51.500 107.750 

Y: Transverse Comfort Fatigue Health 

I 1-1 actual weighted (hours) (hours) (hours) 

7.12 0.3200 0.0099 5.033 25.750 56.617 
8.95 0.3100 0.0693 8.350 34.933 75.117 
5.70 0.1100 0.0386 17.767 67.000 137.750 
4.48 0.0800 0.0357 19.550 72.867 149.000 
2.24 0.0400 0.0357 19.550 72.867 149.000 

2: Vertical Comfort Fatigue Health 

actual weighted 
W 

(Hz) (hours) (hours) (hours) 

7.12 0.3300 0.3300 1.283 7.550 18.500 
8.95 0.3000 0.2682 1.833 10.000 23.800 
5.70 0.2000 0.2000 2.933 14.583 33.617 ?' 
2.24 0.2500 0.1871 3.250 15.867 36.300 
2.85 0.2100 0.1773 3.533 17.000 38.617 

* International Standards Organization IS0 2631: Comfort Reduced comfort bomdary . . . 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety limit exposure 

24 



x 0.25l3.446 
4 ; 36.01 Y 0.c9I3.446 

2 0.05/I.za6 

.I 
x 0.19 I4.322 

45.17 Y 0.0514.322 
2 0.04 I I.513 

56.97 
x 0.1 I I5.4.5I 
Y 0.06154% 
2 0.04041.po8 

I$u?I-03 Driver seat 

February 14,1992 lw15a2 truck 

Course: Paved 
Speed: 55 mph 
Note: Bobtail (no trailer) 
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USAARL summary of ana lysis 
per ISO-2631* guideli .ne on 
whole-body vibration WW 

RUN-04 Passenger 

21-SEP-93 15:29:38 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Passenger 
5: Speed:......... 45 mph 
6: Note:.......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.8100 0.2842 0.867 5.833 14.650 
2.24 0.1700 0.1518 2.667 13.500 31.367 
4.48 0.2800 0.1250 3.600 17.250 39.183 
7.12 0.3500 0.0983 5.133 23.117 51.367 
2.85 0.1400 0.0982 5.133 23.183 51.367 

, 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

8.95 0.5600 0.1251 3.600 17.250 39.117 
5.70 0.2800 0.0982 5.133 23.183 51.367 
3.46 0.1100 0.0636 9.367 38.550 82.250 
7.12 0.2100 0.0590 10.333 42.000 89.000 

11.39 0.3200 0.0562 11.017 44.367 93.750 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.5800 0.5800 0.367 3.350 8.967 
7.12 0.2500 0.2500 2.067 10.967 25.867 
8.95 0.2700 0.2413 2.183 11.467 27.000 
2.85 0.1900 0.1604 4.100 19.217 43.250 
4.48 0.1600 0.1600 4.117 19.267 43.367 

* International Standards Organization IS0 2631: Comfort Reduced comfort bomdary . . . 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure limit 

i 
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;i 

28.48 

36.01 
P 

45.17 

56.97 

71.82 

x 0.24u!2.725 
Y 0.1712.725 
2 0.06/o.w4 

x 03213.446 
Y 0.1313.446 
2 0.0511.206 

x 02214.322 
Y 0.0614322 
2 0.05/l.513 

RUN-04 Passenger seat 

Februam14.1992 M915a2truck 

x 0.15 I5.45I 
Y 0.06f 5451 
z 0.a5II.poB 

x 0.1116.m2 
Y 0.0716.872 
z 0.0612.4x 

0.1 1.0 RMStFDPB ratio 10. 

Course: Paved 
Speed: 45 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-04 Driver 

21-SEP-93 15:29:3tl 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Paved 
4: Position: ...... Driver 
5: Speed: ......... 45 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health ..- 

I 0-1 actual weighted (hours) (hours) (hours) 

5.70 0.4000 0.1404 3.017 14.933 34.367 
2.24 0.0700 0.0625 9.583 39.300 83.750 
7.12 0.2000 0.0562 11.017 44.367 93.750 
4.48 0.1200 0.0536 11.717 46.750 98.500 
3.46 0.0900 0.0520 12.183 48.367 101.500 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

0.95 0.4000 0.0094 5.067 25.933 57.000 
5.70 0.1800 0.0632 9.450 38.867 82.867 

11.39 0.2300 0.0404 16.800 63.867 131.750 
7.12 0.1400 0.0393 17.367 65.750 135.250 
2.85 0.0500 0.0351 20.000 74.250 151.750 

z: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.3900 0.3900 0.900 6.000 15.017 
7.12 0.3000 0.3000 1.517 8.600 20.800 
8.95 0.3000 0.2682 1.833 10.000 23.800 
2.85 0.1800 0.1519 4.433 20.550 46.000 
2.24 0.2000 0.1497 4.533 20.933 46.750 

* International Standards Organization IS0 2631: Comfort Reduced comfort boundary . . . 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety Limit exposure 

I 1 

9: 
. 
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P 

E 

h 

x 0.20 I2.n.5 
28.48 Y 0.1212.m 

z 0.96 10.934 

x 0.3913446 
36.01 Y 0.1513.446 

2 0.051 la6 

rT 
x O.IJl4.322 

45.17 Y 0.04 11.322 
2 0.u I I.313 

56.97 
x 0.10 I S.UI 
Y o.osls.4.51 
z 0.0411.908 

RUN-04 Driver seat 

February 14,1!292 M915a2 truck 

Course: Paved 
Speed: 45 mph 
Note: Bobtail (no trailer) 
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Us&APL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-05 Passenger 

21-SEP-93 15:29:39 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 15 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest Durations of WBV exposure 9 
weighted RMS accelerations (m/s') before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.48 0.8100 0.3616 0.517 4.117 10.750 
2.24 0.1600 0.1429 2.933 14.583 33.617 
5.70 0.3800 0.1333 3.267 15.933 36.433 
1.83 0.1200 0.1200 3.833 18.150 41.050 
7.12 0.4100 0.1152 4.067 19.083 43.000 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.5800 0.1629 2.383 12.333 28.867 
8.95 0.7000 0.1564 2.550 13.000 30.250 
3.46 0.2400 0.1387 3.067 15.150 34.800 
4.48 0.3100 0.1384 3.083 15.183 34.867 
1.83 0.1200 0.1200 3.833 18.150 41.050 

2: Vertical Comfort Fatigue Health 

1 

I (Hz) actual weighted (hours) (hours) (hours) 
* 

4.48 0.4600 0.4600 0.633 4.733 12.183 
5.70 0.2200 0.2200 2.533 12.933 30.117 
7.12 0.2100 0.2100 2.717 13.717 31.750 9' 
2.24 0.2800 0.2095 2.733 13.750 31.867 
2.85 0.2100 0.1773 3.533 17.000 38.617 

l International Standards Organization IS0 2631: Comfort . . . Reduced cornfort boundary 

Fatigue . . . Fatigue-decreased proficiancy bouuky 

Health . . . Health and safety exposure limit 
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RUN-OS Passenger seat 

Febmary14.1992 M!Mp2truck 

I. . 

.” 

x 0.3314.322 
45.17 Y o.0B14.322 

2 0.0311.513 

'c 
x 0.43 IS.431 

56.97 Y 0.131J.43I 
2 0.06II.m 

X 0.1116.812 
. 71.82 ; g;;w” 

0.1 1.0 RMSIFDPB ratio 10. 
I I I I 1 I,llf 1 1 I I Ill11 

2mEP93 1529s9 I ” “I ” “I”” I 1’ ” I ” “I”” I ” ” I 

-20 -10 

Course: Secondary a 
Speed: 15 mph 
Note: Bobtail (no 

31 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WEW) 

RUR-05 Driver 

21-SEP-93 15:29:39 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Driver 
5: Speed: ......... 15 mph 
6: Note: .......... Bobtail (no trailer) 

i 
. 

Third-octave bands with greatest Durations of WRV exposure I 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.40 0.4400 0.1964 1.767 9.650 23.117 
5.70 0.2000 0.0702 8.200 34.433 74.117 
7.12 0.2200 0.0618 9.717 39.800 84.750 
3.46 0.1000 0.0578 10.617 42.933 91.000 
2.24 0.0600 0.0536 11.717 46.750 98.500 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.48 0.3000 0.1339 3.250 15.833 36.250 
8.95 0.4300 0.0961 5.300 23.800 52.617 
7.12 0.3300 0.0927 5.583 24.833 54.750 
1.83 0.0800 0.0800 6.850 29.550 64.367 
3.46 0.1300 0.0751 7.467 31.800 68.867 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted 
* 

(hours) (hours) (hours) 

4.40 0.3700 0.3700 1.050 6.450 16.050 
7.12 0.2200 0.2200 2.533 12.933 30.117 
5.70 0.2000 0.2000 2.933 14.583 33.617 $' 
2.24 0.2400 0.1796 3.467 16.717 38.050 
8.95 0.1700 0.1520 4.433 20.550 46.000 . 

l International Standards Organization IS0 2631: Comfort Re&ced camfort bouuIary . . . 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety limit exposure 
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RUN-05 
February 14.1992 

Driver seat 

M915a2 tmck 

. . 

22.58 

28.48 

36.01 

45.17 

56.97 

71.82 

X 0.17I2.161 
Y 0.14 12.161 
z 0.06IO.M 

x 0.2712.m 
Y 0.10 12.m 
z o.os10.9s4 

x 0.24 13.446 
Y 0.06/3.446 
z 0.04/l.ms 

x 0.1s 14.322 
Y 0.03 14.322 
z 0.04 I I.513 

X 0.18 I S.41 
Y 0.08 13.41 
z 0.0.511.908 

X 0.0716.872 
Y 0.03 16.872 
z 0.05/2.4Os 

0.1 1.0 RMWFDPB ratio 10. 

Course: Secondary a 
Speed: 15 mph 
Note: Bobtail (no trailer) 
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USMRL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUW-06 Passengu 

21-SEP43 15:29:39 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 20 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

2.24 0.2900 0.2509 1.003 6.633 16.467 
4.48 0.4600 0.2054 1.633 9.117 21.900 
5.70 0.4800 0.1684 2.267 11.833 27.750 
2.85 0.2200 0.1544 2.600 13.217 30.750 
7.12 0.4400 0.1236 3.667 17.500 39.750 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

7.12 0.7400 0.2079 1.600 8.967 21.583 
2.24 0.2200 0.1964 1.767 9.650 23.117 
8.95 0.8600 0.1922 1.817 9.933 23.717 
5.70 0.4200 0.1474 2.800 14.017 32.433 
2.85 0.1700 0.1193 3.867 18.300 41.367 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.2500 0.2.500 2.067 10.967 25.867 
2.24 0.2900 0.2170 2.583 13.150 30.617 
4.48 0.2100 0.2100 2.717 13.717 31.750 
2.85 0.2400 0.2026 2.883 14.367 33.117 
5.70 0.1900 0.1900 3.183 15.583 35.683 

l International Standards Organization IS0 2631: Comfort Reduced comfort bauxbry . . . 

Fatigue . . . Fatigue-decreesed proficiency bomdary 

Health . . . Heelth end safety limit exposure 

k 
1 

i 

9 

I 
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RUN-06 Passenger seat 

Februarv 14.1992 lw15a2 truck 

‘P 
. 

-20 -10 

Course: Secondary a 
Speed: 20 mph 
Note: Bobtail (no 

35 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-06 Driver 

21-SEP-93 15:29:39 

1: Vehicle: ....... X915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Driver 
5: Speed: ......... 20 mph 
6: Note: .......... Bobtail (no trailer) 

-T I c 

Third-octave bands with greatest Durations of WRV exposure d 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

IS: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.2700 0.1205 3.800 18.050 40.067 
5.70 0.2400 0.0842 6.383 27.800 60.867 
7.12 0.2700 0.0758 7.383 31.433 68.117 
2.24 0.0800 0.0714 8.000 33.750 72.750 
2.85 0.0700 0.0491 13.117 51.500 107.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1500 0.1339 3.250 15.833 36.250 
7.12 0.4400 0.1236 3.667 17.500 39.750 
8.95 0.5200 0.1162 4.017 18.867 42.617 
5.70 0.2800 0.0982 5.133 23.183 51.367 
2.85 0.1100 0.0772 7.200 30.800 66.867 

5: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.2800 0.2800 1.700 9.433 22.617 
5.70 0.2400 0.2400 2.200 11.550 27.183 
4.48 0.2300 0.2300 2.350 12.217 28.550 
2.24 0.2900 0.2170 2.583 13.150 30.617 
2.85 0.2400 0.2026 2.883 14.367 33.117 

* International Standards Organization IS0 2631: Comfort Retkedcomfortbovwbry . . . 

Fatigue . . . Fatigue-deeroared proficiency boundary 

Health . . . Health and safety Limit exposure 
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RUN-06 
February 14,1992 

Driver seat 

M91!h2 truck 

a.58 “y ::f::::i 
2 0.06 10.7s6 

.-a 

x 
28.48 

0.2oI2.N 
Y 0.09I2.72s 
2 0.03 10.954 

r 
36.01 

x 0.22l3.446 
Y 0.0713.446 
2 O.osI I.206 

il 
x 

45.17 
0.1714.322 

Y 0.0914.322 
2 0.04l I.513 

56.97 
x 0.0913.4sI 
Y 0.06IS.UI 
2 0.0411.908 

X 0.O916.872 
71.82 Y 0.03 16.972 

2 0.0312.405 

0.1 1.0 RMS/FDPB ratio 10. 
1 1 I tIllI I I 

2bsEFQ93 usso 
I 1 I IIIIJ 

I I I1 ,' 1 I ,, I u 1 I ,' I, I, I I I I ,' I I I ,' I I I ,' I I I 

-20 -10 0 (dcciils) 10 20 

Course: Secondary a 
Speed: 20 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

21-REP-93 15:29:39 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 25 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

I 0-1 actual weighted (hours) (hours) (hours) 

2.24 0.2600 0.2321 1.317 7.717 18.867 
4.48 0.5000 0.2232 1.417 8.133 19.800 
1.83 0.1700 0.1700 2.233 11.683 27.433 
7.12 0.5900 0.1657 2.317 12.083 28.250 
2.85 0.2100 0.1474 2.800 14.017 32.433 

Y: Transverse Comfort Fatigue Health 

(I-1 actual weighted (hours) (hours) (hours) 

7.12 1.3000 0.3652 0.517 4.050 10.617 
8.95 1.3100 0.2927 0.817 5.583 14.117 
2.24 0.2200 0.1964 1.767 9.650 23.117 
2.85 0.2300 0.1614 2.417 12.500 29.183 
5.70 0.4400 0.1544 2.600 13.217 30.750 

. 

t 
1 

* 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 10 

7.12 0.3100 0.3100 1.433 8.217 20.000 
8.95 0.2900 0.2592 1.933 10.433 24.800 
2.85 0.3000 0.2532 2.017 10.767 25.500 ?< 
4.48 0.2200 0.2200 2.533 12.933 30.117 
3.46 0.2200 0.2046 2.833 14.183 32.750 s 

b 

* International Standards Organization IS0 2631: Canfort Recbcedccmfortbcmdary . . . 

Fatigue . . . Fatiwe-decreased proficiency bcmdary 

Health . . . Health and safety Limit exposure 
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RUN-07 Passenger seat 

February 14,1!@2 M915a2 truck 

-20 -10 

Course: Secondary a 
Speed: 25 mph 
Note: Bobtail (no 

39 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

I 
RUN-07 Driver 

21-SEP-93 15:29:40 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Driver 
5: Speed: ......... 25 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

I U-1 actual weighted (hours) (hours) (hours) 

4.40 0.3000 0.1339 3.250 15.833 36.250 
7.12 0.3900 0.1096 4.383 20.300 45.500 
2.24 0.0900 0.0804 6.817 29.433 64.000 
5.70 0.2200 0.0772 7.200 30.800 66.867 
2.85 0.0800 0.0561 11.050 44.367 93.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.7800 0.2191 1.467 8.350 20.250 
8.95 0.7700 0.1721 2.183 11.500 27.050 
2.24 0.1700 0.1518 2.667 13.500 31.367 
1.83 0.1100 0.1100 4.350 20.183 45.250 
2.85 0.1400 0.0982 5.133 23.183 51.367 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.3700 0.3700 1.050 6.450 16.050 
8.95 0.2700 0.2413 2.183 11.467 27.000 
4.48 0.2300 0.2300 2.350 12.217 28.550 
2.85 0.2500 0.2110 2.700 13.617 31.617 
5.70 0.1900 0.1900 3.183 15.583 35.683 

% 

, 

4 
*& 

l International Standards Organization IS0 2631: Ccmfort . . . Recbcedcomfortbumdary 

Fatigus . . . Fatigue-decreased proficiency houndary 

Health . . . Health and safety exposure limit 
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RUN-07 Driver seat 

Febnmrs 14.1992 M915a2 hck 

22.58 

28.48 

w 36.01 
.L 

45.17 

G_f 
b_ 56.97 

i 

, 71.82 

2laEF-93 

X O.IJ12161 
Y 0.18/2161 
2 0.07/0.7% 

x 0.26lZn5 
Y OJ2l2rn 
2 o.os/o.9s4 

x 0.2512446 
Y O.ull3.446 
2 0.04/1306 

x O.l8/43z 
Y OM14522 
2 0m11.513 

x 0.2aI5.451 
Y 0.11 lJ.45l 
2 0.0511.901 

Course: Secondary a 
Speed: 25 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-08 Pas8enger 

21-SEP-93 15:29:40 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country #1 
4: Position: ...... Passenger 
5: Speed: ......... 8 mph 
6: Note: .......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 1.0200 0.4554 0.283 2.900 7.900 
2.24 0.2400 0.2143 1.517 8.600 20.800 
1.83 0.1700 0.1700 2.233 11.683 27.433 
2.85 0.2200 0.1544 2.600 13.217 30.750 
3.46 0.2600 0.1503 2.717 13.683 31.683 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 1 

2.24 0.2500 0.2232 1.417 8.133 19.800 
2.85 0.3000 0.2105 1.567 8.800 21.250 
3.46 0.2900 0.1676 2.283 11.900 27.933 
1.83 0.1600 0.1600 2.450 12.617 29.500 
1.42 0.1500 0.1500 2.717 13.717 31.750 

8: Vertical Comfort Fatigue Health 

I U-1 actual weighted (hours) (hours) (hours) 

4.48 0.3700 0.3700 1.050 6.450 16.050 
2.24 0.2500 0.1871 3.250 15.867 36.300 
2.85 0.1700 0.1435 4.833 22.000 49.000 
5.70 0.1400 0.1400 5.000 22.683 50.367 
1.83 0.2000 0.1353 5.250 23.617 52.367 

* International Standards Organization IS0 2631: Comfort . . . Recbcedcamfortbomdary 

Fatigue . . . Fatigue-decreasad proficiancy bomdary 

Health . . . Health and aafety exposure Limit 
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x 0.1416.m2 

71.82 ,’ y-- 

RUN-08 Passenger seat 

Februar~r 14.1992 M915a2 truck 

0.1 1.0 RhwFDPB Ntio 10. 
I f 8 I I ,Illl I t 1 I Illll 

2l-sEb93 159.9do I”“1 1’ ” I ” “I”” I ““I ” ” 1 ” ” 1 
-20 -10 0 (decila) 10 20 

Course: Cross country Xl 
Speed: 8 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-08 Driver 

21-SW-93 15:29:40 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country #l 
4: Position:...... Driver 
5: Speed:......... 8 mph 
6: Note:.......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health -. -.--_._ \ 

(-1 actual weighted (hours) (hours) (hours) 

4.48 0.6300 0.2813 0.883 5.917 14.833 
2.24 0.1400 0.1250 3.600 17.250 39.183 
2.85 0.1300 0.0912 5.700 25.300 55.750 
5.70 0.2500 0.0877 6.033 26.500 58.250 
1.83 0.0800 0.0800 6.850 29.550 64.367 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1400 0.1250 3.600 17.250 39.183 
4.48 0.2700 0.1205 3.800 18.050 40.867 
1.83 0.1200 0.1200 3.833 18.150 41.050 
2.85 0.1600 0.1123 4.217 19.683 44.250 
1.42 0.1100 0.1100 4.350 20.183 45.250 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.5400 0.5400 0.500 3.733 9.867 
5.70 0.2300 0.2300 2.350 12.217 28.550 
2.24 0.2800 0.2095 2.733 13.750 31.867 
2.85 0.2200 0.1857 3.283 16.017 36.617 
7.12 0.1800 0.1800 3.450 16.650 38.000 

l Intcrnaticnsl Standards Organization IS0 2631: Comfort Reducedcomfortbokmdary . . . 

Fatigue . . . Fatigue-decreased proficiancy boundary 

Health . . . Health and safety exposure limit 
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RUN-08 
Febnmry 14,19!J2 

Driver seat 

M915a2 truck 

x 0.2914.3n 

45.17 ; =;;y 

x 0.19 I5.45I 

56.97 Y 0.12lJ.4sI 
2 o.os/t.9a 

Course: Cross country Xl 
Speed: 8 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-09 Passenger 

21-!3EP-93 15:29:40 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country I1 
4: Position:...... . _ Passenger 
5: Speed:......... 10 mph 
6: Note:.......... Bobtail (no trailer) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

__._- _.__.. x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.9000 0.4018 0.417 3.517 9.350 
5.70 0.7500 0.2632 1.050 6.483 16.150 
2.24 0.2200 0.1964 1.767 9.650 23.117 
3.46 0.2900 0.1676 2.283 11.900 27.933 
2.85 0.2000 0.1404 3.017 14.933 34.367 

Y: Transverse Comfort Fatigue Health 

(-1 actual weighted (hours) (hours) (hours) 

3.46 0.3600 0.2081 1.600 8.933 21.550 
2.24 0.2200 0.1964 1.767 9.650 23.117 
2.85 0.2600 0.1825 1.983 10.650 25.250 
1.42 0.1700 0.1700 2.233 11.683 27.433 
4.48 0.3700 0.1652 2.333 12.117 28.367 

z: Vertical Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 1 ’ 

4.40 0.2800 0.2000 1.700 9.433 22.617 
5.70 0.2400 0.2400 2.200 11.550 27.183 
7.12 0.1600 0.1600 4.117 19.267 43.367 
2.24 0.2000 0.1497 4.533 20.933 46.750 
2.85 0.1500 0.1266 5.783 25.550 56.250 

. 
d 

l International Standards Organization IS0 2631: Comfort . . . Rechmdcamfortbomdary 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure linit 
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56.97 
x 0.5zIJ.451 
Y 0.09/5.451 
z 0.0611.9os 

RUN-O!) 
Februam14,19!'2 

Course: Cross country #l 
Speed: 10 mph 
Note: Bobtail (no trailer) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

21-SEP-Q3 15:29:&l 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country #I 

I 

4: Position:...... Driver 
5: Speed:......... 10 mph 

t 
. 

6: Note:.......... Bobtail (no trailer) 

Third-octave bands with greatest Durations of WBV exposure "e 
weighted FUG accelerations (m/s2) before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

0-1 actual weighted (hours) (hours) (hours) 

4.48 0.5600 0.2500 1.167 6.967 17.217 
5.70 0.5100 0.1789 2.050 10.933 25.800 
2.24 0.1200 0.1071 4.533 20.867 46.617 
3.46 0.1500 0.0867 6.133 26.867 59.000 
7.12 0.3000 0.0843 6.383 27.800 60.750 

Y: Transverse Comfort Fatigue Health 

t-1 actual weighted (hours) (hours) (hours) 

8.95 0.5700 0.1274 3.500 16.867 38.367 
2.24 0.1400 0.1250 3.600 17.250 39.183 
1.42 0.1200 0.1200 3.833 18.150 41.050 
4.48 0.2600 0.1161 4.017 18.933 42.617 
5.70 0.3200 0.1123 4.217 19.683 44.250 

2: Vertical Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.48 0.5200 0.5200 0.517 3.950 10.367 
5.70 0.4700 0.4700 0.617 4.583 11.833 
7.12 0.2600 0.2600 1.933 10.400 24.683 
8.95 0.2200 0.1966 3.017 14.900 34.300 
2.24 0.2600 0.1946 3.067 15.117 34.750 

P* 

* Intcrnetional Standards Organization Is0 2631: Comfort . . . Recbcedcomfortbomdsry 

Fatigue . . . Fatigue-decreaeed proficiency bomdary 

Health . . . Health end safety exposure iinit 
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RUN-09 Driver seat 

Februam 14.1992 M915a2 truck 

e 
_A 

x O.Pl4.m 

45.17 Y 0.0814.3n 
z O.fs/I.m 
x 0.13 15.451 

56.97 Y O.o!aI5.451 
2 OMILPOI 

Course: Cross country #l 
Speed: 10 mph 
Note: Bobtail (no trailer) 

49 



USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

21-SEP-93 15:29:/l 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country Xl 
4: Position:...... Passenger 
5: Speed:......... 12 mph 
6: Note:.......... Bobtail (no trailer) 

, 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 
_---. 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 9.8890 0.3929 0.467 3.633 9.633 
7.12 1.3600 0.3820 0.517 3.783 10.000 
3.46 0.4900 0.2832 0.883 5.850 14.717 
1.83 0.1800 0.1800 2.033 10.833 25.650 
5.70 0.4800 0.1684 2.267 11.833 27.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 1.6200 0.4551 0.283 2.900 7.900 
5.70 0.6100 0.2140 1.517 8.617 20.800 
1.42 0.2000 0.2000 1.700 9.433 22.617 
3.46 0.3400 0.1965 1.750 9.650 23.117 
a.95 0.8700 0.1944 1.783 9.800 23.367 

S: Vertical Comfort Fatigue Health 

U-1 actual weighted (hours) (hours) (hours) 

7.12 0.3900 0.3900 0.900 6.000 15.017 
4.48 0.2400 0.2400 2.200 11.550 27.183 
5.70 0.1500 0.1500 4.533 20.867 46.617 
8.95 0.1600 0.1430 4.850 22.117 49.250 
1.83 0.2000 0.1353 5.250 23.617 52.367 

l Intcrnationd Standards Organization IS0 2631: comfort . . . Reducedcmfortbomdery 

Fatigue . . . Fetigue-decreesed proficiency bomdery 

Health . . . Heelth end eefcty expoeure Liait 

. 

f 
. 

J 

. 
ii 
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t 
. 

t 

x 0.57I5.45I 

56.97 Y 0.11 I5.451 
2 O.o6/1.~ 

RUN-10 
February 14,l!I92 

Passenger seat 

M915a2 lruck 

Course: Cross country #l 
Speed: 12 mph 
Note: Bobtail (no trailer) 
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. 
i; 

*. x o.n~4322 
45.17 Y 0.1314.3w. 

2 0.05/1.513 

X 0.161USI 
56.97 Y 0.I2IS.4sI 

z 0.06II.poI 

RUN-10 Driver seat 

February 14.1992 lb@1592 truck 

x o.lll6.m 

71.82 ; ;g”:z 

0.1 1.0 RMS/FDPB nfio 10. 
I I t I IIIII 1 I I I IIIII 

%sEFvn IJst94 I ‘1 1’ I ” ” I ““I”” I ” ” I ” ” I ” “1 
-20 -10 0 (deciBel8) 10 20 

Course: Cross country Xl 
Speed: 12 mph 
Note: Bobtail (no trailer) 
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UsAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-11 Pa8senger 

21-SEP-93 15:29:41 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country #1 
4: Position: ...... Passenger 
5: Speed: ......... 8 mph 
6: Note: .......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.40 0.5000 0.2232 1.417 8.133 19.800 
2.24 0.1800 0.1607 2.433 12.550 29.300 
2.85 0.2000 0.1404 3.017 14.933 34.367 
3.46 0.2200 0.1272 3.500 16.900 38.433 
1.83 0.1100 0.1100 4.350 20.183 45.250 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

1.02 0.1900 0.1900 1.867 10.003 24.050 
1.42 0.1700 0.1700 2.233 11.683 27.433 
3.46 0.2800 0.1618 2.417 12.433 29.050 
4.48 0.3400 0.1518 2.667 13.500 31.367 
2.85 0.2100 0.1474 2.800 14.017 32.433 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.3400 0.3400 1.217 7.250 17.033 
3.46 0.2500 0.2325 2.317 12.050 28.183 
2.24 0.2900 0.2170 2.583 13.150 30.617 
2.85 0.2200 0.1857 3.283 16.017 36.617 
1.83 0.1900 0.1285 5.650 25.117 55.367 

* intcrnationsl Standards Orgeniretian IS0 2631: Comfort . . . Reckmdcamfortbomdsry 

Fatigue . . . Fatigw-decreased proficiency bamdary 

Health . . . Health end safety exposure limit 
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k 

17.90 

22.58 

28.48 

36.01 

45.17 

56.97 

71.82 

x 0.15 I I.113 
Y 0.11 I r.n, 
2 0.05/0.599 

X 0.1712161 
Y 0.13 12.161 
z O&/O.‘156 

x 0.19/2.7z!l 
Y O.IJI2.rn 
z 0.64 IO.954 

x 0.18 t3.446 
Y 0x8606/3.446 
z 0.04Il.m6 

x o.rn14.3z 
Y 0.0514.3n 
z 0.03/l.5l3 

x 0.6315.4sI 
Y 0.13 IS.41 
z 0.06/l.aB 

x 0.12/6.672 
Y 0.06l6.m 
z 0.0512.# 

2lSEFe3 I&29z4l 

RUN-11 Passenger seat 

February 14,1992 M915a2 tnwck 

Course: Cross country lirl 
Speed: 8 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-11 Driver 

Zl-SEP-93 15:29:42 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country Xl 
4: Position:...... Driver 
5: Speed:......... 8 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 
.._. _--. - 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.3500 0.1563 2.550 13.017 30.300 
3.46 0.2000 0.1156 4.050 19.000 42.867 
2.85 0.1200 0.0842 6.383 27.800 60.867 
2.24 0.0800 0.0714 8.000 33.750 72.750 
7.12 0.1600 0.0449 14.683 56.867 118.000 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1200 0.1071 4.533 20.867 46.617 
1.83 0.1000 0.1000 5.000 22.683 50.367 
1.42 0.1000 0.1000 5.000 22.683 50.367 
1.02 0.1000 0.1000 5.000 22.683 50.367 
3.46 0.1700 0.0983 5.133 23.150 51.367 

2: Vertical Comfort Fatigue Health 

U-1 actual weighted (hours) (hours) (hours) 

4.48 0.2300 0.2300 2.350 12.217 28.550 
2.24 0.2700 0.2020 2.883 14.400 33.250 
3.46 0.2000 0.1860 3.283 16.000 36.550 
2.85 0.2000 0.1688 3.800 18.050 40.867 
1.83 0.1700 0.1150 6.617 28.683 62.500 

l InternationaL Standards Organization IS0 2631: comfort . . . Reducedcomfortbomdary 

Fatigue . . . Fatigue-decreesad proficisncy bomdary 

Heslth . . . Health and safety exposure limit 
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RUN-11 
February 14. I992 

Driver seat 

M915a2 truck 

‘b 

. 

22.58 
+.-“. 

28.48 

36.01 

45.17 

56.97 

71.82 

X 0.1212161 
Y 0.13 12.161 
z o.a5 10.756 

x 0.2012.?23 
Y 0.1012.m 
2 0.0410.954 

x 0.2ol3.ub 
Y o.O5/3w 
z O.cnlLm6 

x 0.1314.32? 
Y 0.0414.3a 
z 0.0411.5l3 

X 0.12/5.451 
Y 0.0615.45I 
z 0.04/ I.906 

x 0.06l6.m 
Y 0.0416.m 
z 0.0512.405 

0.1 1.0 RMSIFDPB ratio 10. 

Course: Cross country Xl 
Speed: a mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-12 Passenger 

21-SW-93 15:29:42 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country $1 
4: Position:...... Passenger 
5: Speed:......... 10 mph 
6: Note:.......... Unloaded trailer 

, 

Third-octave bands with greatest 
weighted FMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 
_ _ _-.- c 

(Hz) actual weighted (hours) (hours) (hours) 

3.46 0.3700 0.2139 1.517 8.617 20.867 
4.48 0.3900 0.1741 2.150 11.333 26.683 
2.24 0.1900 0.1696 2.233 11.717 27.500 
5.70 0.3800 0.1333 3.267 15.933 36.433 
2.85 0.1700 0.1193 3.867 18.300 41.367 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

1.42 0.2200 0.2200 1.450 8.300 20.117 
1.02 0.2100 0.2100 1.567 8.833 21.300 
3.46 0.3100 0.1792 2.050 10.900 25.800 
2.24 0.1900 0.1696 2.233 11.717 27.500 
2.85 0.2300 0.1614 2.417 12.500 29.183 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.3000 0.3000 1.517 8.600 20.800 
3.46 0.2600 0.2418 2.167 11.433 26.933 
5.70 0.2400 0.2400 2.200 11.550 27.183 
2.85 0.2000 0.1688 3.800 18.050 40.867 
2.24 0.2200 0.1646 3.950 18.617 42.000 

? 

, 

* International Standards Organization IS0 2631: Comfort . . . Reclucedcomfortbowubry 

Fatigue . . . Fatigw-decreased proficiency bomdnry 

Health . . . Health and aafety l xpaeure limit 
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HSEL Hdhdd&yapmmm6l 
FDPB: Fmip&cmdpdbLsr~ 

RCB: Ruhmdam,fm~ 
RMS: flikdhR.M.6.aobr*b6dr2) 

x: l.u!&dd 

YET- 

z:Vclrirrl 

x 0.251s.49 

56.97 Y 0.07IS.Ul 
z 0.0.5/1.poI 

X 0.14l6.672 

71.82 Y 0.07/63?2 
z 0.0512a3 

RUN-12 Passenger seat 

February 14,1992 M!Jlsa2 truck 

Course: Cross country Xl 
Speed: 10 mph 
Note: Unloaded trailer 



USAARL summarjl of analysis 
per ISO-2631* guideline on 
whole-body vibration (WEW) 

RUN-12 Driver 

21-SEP-03 15:29:42 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country Xl 
4: Position: ...... Driver 
5: Speed: ......... 10 mph 
6: Note: .......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s') 

Durations of WBV exposure 
before reaching IS0 limits* 

It: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 1 

3.46 0.3100 0.1792 2.050 10.900 25.800 
4.48 0.2500 0.1116 4.267 19.833 44.550 
2.85 0.1400 0.0982 5.133 23.183 51.367 
5.70 0.2600 0.0912 5.700 25.300 55.750 
2.24 0.0800 0.0714 a.000 33.750 72.750 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

1.42 0.1300 0.1300 3.400 16.433 37.500 
2.24 0.1300 0.1161 4.017 la.933 42.617 
1.02 0.1100 0.1100 4.350 20.183 45.250 
3.46 0.1800 0.1040 4.717 21.617 48.250 
1.83 0.1000 0.1000 5.000 22.683 50.367 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 1 
+ 

5.70 0.2400 0.2400 2.200 11.550 27.183 
4.48 0.2300 0.2300 2.350 12.217 28.550 
3.46 0.2300 0.2139 2.650 13.400 31.117 
2.85 0.2000 0.1688 3.800 la.050 40.867 
2.24 0.2200 0.1646 3.950 18.617 42.000 

3 

* International Standards Organization IS0 2631: Comfort . . . Reducedcomfortbomdsry 

Fatigua . . . Fatigue-&creased proficiency bomdary 

Health . . . Health and ufcty exposure Linit 
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22.58 
I, 

28.48 

c_>- 
36.01 

45.17 

56.97 

71.82 

x 0.18 l2.161 
Y 0.16 l2.161 
z 0.0710.7s6 

x 0.24I2.725 
Y O.IOI2.725 
z 0.03/o.w4 

x 02713.446 
Y 0.0713.4al 
z 0.05/l.2M 

X 0.1614322 
Y 0.09I4.3%? 
z 0.04ll.513 

x O.O!J/5.4sI 
Y 0.06/5.4sI 
z 0.04Il.908 

X 0,070116.6?2 
Y 0.05I6.672 
z 0.03I2.4a5 

0.1 

RUN-12 Driver seat 

February14,1992 M915a2trucJL 

1.0 RAWFDPB ratio 10. 

Course: Cross country Xl 
Speed: 10 mph 
Note: Unloaded trailer 

61 



USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-13 Passenger 

21-SEP-93 15:29:42 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country Pl 
4: Position:...... Passenger 
5: Speed:......... 12 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health - -___-- 

(Hz) actual weighted (hours) (hours) (hours) 

3.46 0.4300 0.2486 1.167 7.017 17.333 
7.12 0.8800 0.2472 1.183 7.083 17.433 
4.48 0.3900 0.1741 2.150 11.333 26.683 
5.70 0.4000 0.1404 3.017 14.933 34.367 
1.83 0.1300 0.1300 3.400 16.433 37.500 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.9400 0.2640 1.050 6.467 16.083 
3.46 0.3100 0.1792 2.050 10.900 25.800 
2.85 0.2400 0.1684 2.267 11.833 27.750 
1.42 0.1600 0.1600 2.450 12.617 29.500 
4.48 0.3300 0.1473 2.800 14.050 32.433 

a: Vertical Comfort Fatigue Health 

U-1 actual weighted (hours) (hours) (hours) 

3.46 0.2800 0.2604 1.933 10.383 24.683 
7.12 0.2300 0.2300 2.350 12.217 28.550 
4.48 0.2300 0.2300 2.350 12.217 28.550 
5.70 0.1600 0.1600 4.117 19.267 43.367 
1.83 0.1900 0.1285 5.650 25.117 55.367 

V 

$ 

+ 

9’ 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfortbomdery 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health end safety exposure limit 
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HSELZ Hdthmld~mpaw~ 
FDPD: Fdttwhud PaaLcr- 

RCB: RcduDd-bady 
RMS: vituim R.M.S. - ljd92) 

x: lau*.dhrl 

Y:T- 
LV& 

RUN-13 Passenger seat 
Febnmv 14.1992 lwma2 tmck 

Course: Cross country Xl 
Speed: 12 mph 
Note: Unloaded trailer 
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UBAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

21-SEP-93 15:29:42 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country #l 
4: Position:...... Driver 
5: Speed:......... 12 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

3.46 0.3800 0.2197 1.450 8.317 20.183 
7.12 0.5600 0.1573 2.517 12.900 30.050 
4.4% 0.2700 0.1205 3.800 18.050 40.867 
5.70 0.2900 0.1018 4.883 22.183 49.367 
2.85 0.1200 0.0842 6.383 27.800 60.867 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.6100 0.1713 2.200 11.550 27.183 
1.83 0.1200 0.1200 3.833 18.150 41.050 
1.42 0.1100 0.1100 4.350 20.183 45.250 
3.46 0.1800 0.1040 4.717 21.617 48.250 
2.85 0.1400 0.0982 5.133 23.183 51.367 

B: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.3500 0.3500 1.167 6.967 17.217 
3.46 0.2600 0.2418 2.167 11.433 26.933 
4.48 0.2200 0.2200 2.533 12.933 30.117 
5.70 0.2100 0.2100 2.717 13.717 31.750 
2.24 0.2100 0.1571 4.233 19.683 44.250 

l Internetionel Standards Organization IS0 2631: Comfort Re&cedcomforthomdery . . . 

Fatigue . . . Fatigue-decreesed proficiency bomdery 

Health . . . Heelth end ufety exposure limit 
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HSEL: lidlhaudubly~apan x: l4x&dld 
FTIPB: F~prodcLlpDyhamduy 

RCII: lldwrd canfal bady 
Y: T- 

lws: vlbnlim R.M.S. mDkdh (Eda PVdd 

.* 

.avT 

36.01 
x O.ml3.446 
Y o.aa/3.u6 
z O.cl5II.m 

RUN-13 

February 14.1992 

Driver seat 

M915a2 truck 

rr x 0.21 14.3w. 

45.17 Y 0.1114.3z 
2 0.05/I.313 

x 
56.97 

0.13 I s.431 
Y 0.11 /s.431 
2 0.05/1.xa 

x O.Qsl6.a?2 

71.82 ; ;(“;,y 

0.1 1.0 RMSIFDPB ratio 10. 
1 I I I I ,,,,I I 9 I I,,,, 

2lSEP-93 15:29A2 I I i 0 ,’ 11 I ,, I I, 1, I1 1, $1 1 I I I I I l 11, 1,, I I I I 

-20 -10 0 (de&elm) 10 20 

Course: Cross country #l 
Speed: 12 mph 
Note: Unloaded trailer 
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USARRL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-14 Passeng8r 

Zl-SEP-93 15:29:43 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Passenger 
5: Speed:......... 35 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted R&IS accelerations (m/s*) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.3900 0.1741 2.150 11.333 26.683 
2.24 0.1100 0.0982 5.133 23.183 51.367 
3.46 0.1600 0.0925 5.600 24.900 54.867 
2.85 0.1100 0.0772 7.200 30.800 66.867 
8.95 0.2800 0.0626 9.567 39.250 83.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.3700 0.1652 2.333 12.117 20.367 
3.46 0.1900 0.1098 4.367 20.250 45.367 
8.95 0.4600 0.1028 4.800 21.933 48.867 
7.12 0.2200 0.0618 9.717 39.800 84.750 
2.85 0.0700 0.0491 13.117 51.500 107.750 

St Vertical Comfort Fatigue Health 

U-1 actual weighted (hours) (hours) (hours) 1 F 

4.40 0.3500 0.3500 1.167 
3.46 0.1600 0.1488 4.583 
2.85 0.1100 0.0929 8.850 
2.24 0.1200 0.0898 9.250 
8.95 0.0900 0.0804 10.717 

l Intcrnstionsl Stendsrds Organization IS0 2631: Comfort . . . Reducedcolfortbowdsry 

Fatigus . . . Fatigue-decreased proficiency bomdsry 

Health . . . Health and safety exposure limit 



t 

i 

RUN-14 
February 14.1992 

Passenger seat 

M91sB2 truck 

0.1 1.0 RhWFDPB ratio 10. 
I I I I I II,II I 1 I II,,, 

214593 1xz9z43 I ““I”” I ” ” I ” ” I ““I”” I ” ” I ” ” 1 

-20 -10 0 (decii8slr) 10 20 

course: Paved 
Speed: 35 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUR-14 Driver 
I 

_ 
21-SEP-93 15:29:43 

1: Vehicle:....... M91Sa2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver 
5: Speed:......... 35 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.3700 0.1652 2.333 12.117 20.367 
3.46 0.1600 0.0925 5.600 24.900 54.867 
8.95 0.1600 0.0358 19.550 72.750 148.750 
2.24 0.0400 0.0357 19.550 72.867 149.000 
2.85 0.0500 0.0351 20.000 74.250 151.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.2200 0.0982 5.133 23.183 51.367 
8.95 0.3400 0.0760 7.367 31.367 68.000 
3.46 0.1200 0.0694 8.333 34.867 75.000 
7.12 0.1500 0.0421 15.933 61.000 126.000 
2.85 0.0500 0.0351 20.000 74.250 151.750 

8: Vertical Comfort Fatigue Health 

0 
. 

s 

0-1 actual weighted (hours) (hours) (hours) 1 ’ 

4.48 0.2700 0.2700 1.817 9.900 23.617 
3.46 0.1300 0.1209 6.167 27.000 59.250 
7.12 0.1000 0.1000 8.000 33.750 72.750 'p' 
2.24 0.1200 0.0898 9.250 38.183 81.500 
8.95 0.1000 0.0894 9.317 38.367 82.000 . 

l International Standards Organization IS0 2631: Comfort . . . Reducedcomfortbomdary 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Hdth and safety exposure Limit 
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RUN-14 

February 14,l992 

Driver seat 

M!ma2 truck 

* 

‘+ 

22.58 
.s 

28.48 

--w’ 36.01 

.‘ 
45.17 

56.97 

71.82 

X 0.1312161 
Y 0.16/2.161 
z 0.0710.736 

x OallZns 
Y 0.1012ns 
2 0.05 IO.51 

x 0.2213.4M 
Y 0.0713.4M 
2 0.041l.m 

x O.IZ/4.3a 
Y 0.04l4.m 
2 OMllJl3 

X 0.1615.451 
Y 0.10 IJ.45l 
2 0.041I.m 

x 0.06/6.672 
Y 0.04/6,673 
2 0.051a.as 

0.1 1.0 RMsmDPB ratio 10. 

Course: Paved 
Speed: 35 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-15 Passenger 

21-SW-93 15:29:43 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...'... Passenger 
5: Speed:......... 45 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.2600 0.0912 5.700 25.300 55.750 
2.24 0.1000 0.0893 5.883 25.967 57.117 
8.95 0.3700 0.0827 6.550 28.433 62.117 
4.48 0.1600 0.0714 8.000 33.750 72.750 
7.12 0.2500 0.0702 8.200 34.367 74.000 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.2700 0.0947 5.400 24.183 53.500 
11.39 0.3300 0.0579 10.583 42.867 90.750 

3.46 0.1000 0.0578 10.617 42.933 91.000 
8.95 0.2300 0.0514 12.367 49.000 102.750 
1.02 0.0500 0.0500 12.833 50.500 105.750 

St Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.2400 0.2400 2.200 11.550 27.183 
5.70 0.2300 0.2300 2.350 12.217 28.550 
2.85 0.1900 0.1604 4.100 19.217 43.250 
2.24 0.2000 0.1497 4.533 20.933 46.750 
3.46 0.1600 0.1488 4.583 21.050 47.117 

l International Standards Organization Is0 2631: Comfort . . . Reducedcomfortboundary 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and ufety exposure Limit 
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RUN-15 

Februan 14.1992 

Passenger seat 

M915a2 truck 

x7. 
. . ‘ 

45.17 

56.97 

71.82 

x 0.3114.3w. 
Y Q.Q6I4.?a 
2 0.03II.313 

x 0.26 IJ.6.Q 
Y 0.09/s.651 
2 0.0311.01 

x a.2916.672 
Y 0.1016.672 
z 0.03/2.463 

0.1 1.0 RMsmLwB ratio 10. 

Course: Paved 
Speed: 45 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body VibratiQn (WBV) 

RDN-15 Driver 

21-SW-93 15:29:43 

. . . . 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver 
5: Speed:......... 45 mph 
6: Note:.......... Unloaded trailer 

c 
. 

Third-octave bands with greatest Durations of WRV exposure f 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

It: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

3.46 0.1300 0.0751 7.467 31.800 68.867 
4.48 0.1600 0.0714 8.000 33.750 72.750 
5.70 0.1500 0.0526 12.000 47.750 100.250 
2.24 0.0500 0.0446 14.800 57.250 118.867 
8.95 0.1900 0.0425 15.800 60.500 125.000 

Y: Transverse Comfort Fatigue Health 

I (I-1 actual weighted (hours) (hours) (hours) 

5.70 0.1800 0.0632 9.450 30.067 02.067 
11.39 0.2000 0.0351 19.967 74.250 151.500 

2.85 0.0500 0.0351 20.000 74.250 151.750 
3.46 0.0600 0.0347 20.250 75.250 153.500 
8.95 0.1500 0.0335 21.117 78.000 158.750 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

5.70 0.1900 0.1900 3.183 15.583 35.683 
7.12 0.1300 0.1300 5.567 24.800 54.617 
2.24 0.1600 0.1197 6.250 27.300 59.867 
2.85 0.1400 0.1182 6.367 27.750 60.750 
4.48 0.1000 0 .lOOO 8.000 33.750 72.750 

l Intcrnstionsl Stsndsrds Organization IS0 2631: Comfort I.. Rsducedcomfortbomdsry 

Fatigue . . . Fatigue-dscreased proficisncy homdsry 

Health . . . Health and safety exposure Limit 

F 

7’ 
. 
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RUN-15 

February 14,192 

Driver seat 

lbmsa2 truck 

x 0.13/4.m 
45.17 Y 0.6414.m 

2 0.04II.5I3 

x 0.1015.451 
56.97 Y 0.0415.451 

2 0.041 I.@36 

X 0.06/6.6?2 
71.82 Y 0.04/6.6?2 

2 0.05lZQd 
0.1 1.0 RMsmDF% do 10. 

I I I I I ,Illl I I I I Illll 
2I-sma 15:29:43 1""1""1""1""1""1""~""~""~ 

-20 -10 0 (decii) 10 20 

Course: Paved 
Speed: 45 mph 
Note: Unloaded trailer 
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USMRL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-16 Passenger 
, 

21-SEP-93 15:29:43 

1: Vehicle: ....... M9 15a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Paved 
4: Position: ...... Passenger 
5: Speed: ......... 55 mph 
6: Note: .......... Unloaded trailer 

e 
. 

Third-octave bands with greatest Durations of WRV exposure 0 

weighted RMS accelerations (m/s2) before reaching IS0 limits* 

It: Longitudinal Comfort Fatigue Health 
-.- 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.4900 0.1376 3.117 15.300 35.117 
4.48 0.1600 0.0714 8.000 33.750 72.750 
2.24 0.0800 0.0714 8.000 33.750 72.750 
8.95 0.3000 0.0670 8.717 36.250 77.750 
2.85 0.0900 0.0632 9.450 38.867 82.867 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

7.12 0.5200 0.1461 2.833 14.183 32.750 
8.95 0.2600 0.0581 10.550 42.683 90.500 

11.39 0.3100 0.0544 11.500 45.933 96.867 
1.42 0.0500 0.0500 12.833 50.500 105.750 
1.02 0.0500 0.0500 12.833 50.500 105.750 

3: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.2800 0.2800 1.700 9.433 22.617 
7.12 0.2600 0.2600 1.933 10.400 24.683 
2.85 0.2700 0.2279 2.383 12.367 28.867 
2.24 0.3000 0.2245 2.450 12.583 29.367 
3.46 0.2100 0.1953 3.050 15.050 34.550 

T 

3’ 

_ 

l lntcrnational Standards Organization IS0 2631: Canfort . . . Reduced camfortbomdary 

Fatigue . . . Fatigue-decreered proficiency bamdary 

Health . . . Health end safety exposure limit 
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RUN-16 

February 14,1!J92 

Passenger seat 

Imlsa2 truck 

‘t x 0.so15.451 

56.97 Y 0.11 ISA1 
z O.OSI I.pQ 

Course: Paved 
Speed: 55 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver 
5: Speed:......... 55 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

._.- X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.0900 0.0804 6.817 29.433 64.000 
7.12 0.2700 0.0758 7.383 31.433 68.117 
1.83 0.0500 0.0500 12.833 50.500 105.750 
2.85 0.0700 0.0491 13.117 51.500 107.750 
4.48 0.1100 0.0491 13.117 51.500 107.750 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.4100 0.1152 4.067 19.083 43.000 
8.95 0.1800 0.0402 16.867 64.117 132.250 
1.42 0.0400 0.0400 17.000 64.500 133.000 
2.24 0.0400 0.0357 19.550 72.867 149.000 

11.39 0.2000 0.0351 19.967 74.250 151.500 

Z: Vertical Comfort Fatigue Health 

$ 
. 

z 

U-1 actual weighted (hours) (hours) (hours) 

7.12 0.3200 0.3200 1.367 7.883 19.217 
2.24 0.2400 0.1796 3.467 16.717 38.050 
2.85 0.1600 0.1351 5.267 23.683 52.367 
8.95 0.1400 0.1251 5.867 25.933 57.000 
4.48 0.1100 0.1100 7.033 30.183 65.617 

* 

l Internstionsl Stsndards Orgenirrtion Is0 2631: Comfort . . . Reducedcamfortbomdsry 

Fatigus . . . Fatigue-dscreased proficiency bomdary 

Health . . . Health snd safety exposure limit 
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P 

-- 

36.01 
x 0.1413.446 
Y O.oRI3W 
z 0.0511.106 

x O.ISI4.3n 
45.17 Y 0.0614.m 

2 0.04/ I.513 

56.!n 

x 0.09/%45l 
Y 0.07 IJ.451 
2 0.0411.901 

X 0.0716.912 
71.82 Y 0.0sl6.6?2 

z o.osIz.as 

RUN-16 Driver seat 

February 14,1!@2 M915a2 truck 

Course: Paved 
Speed: 55 mph 
Note: Unloaded trailer 



USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUR-17 Pa8seng8r 

21-SEP-93 15:29:44 

1: Vehicle:....... M9 15a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Secondary a 
4: Position:...... Passenger 
5: Speed:......... 15 mph 

? 
. 

6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health -..._ , 

0-1 actual weighted (hours) (hours) (hours) 

4.40 0.2900 0.1295 3.417 16.500 37.603 
7.12 0.3700 0.1039 4.733 21.617 48.250 
3.46 0.1500 0.0867 6.133 26.867 59.000 
2.24 0.0900 0.0804 6.817 29.433 64.000 
1.83 0.0800 0.0800 6.850 29.550 64.367 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

1.83 0.1000 0.1000 5.000 22.603 50.367 
1.42 0.1000 0.1000 5.000 22.683 50.367 
3.46 0.1600 0.0925 5.600 24.900 54.867 
4.48 0.2000 0.0893 5.883 25.967 57.117 
7.12 0.3000 0.0843 6.383 27.800 60.750 

St Vertical Comfort Fatigue Health 

U-1 actual weighted (hours) (hours) (hours) 

4.40 0.3500 0.3500 1.167 6.967 17.217 
3.46 0.2800 0.2604 1.933 10.383 24.683 
2.85 0.2600 0.2195 2.533 12.967 30.183 
2.24 0.2800 0.2095 2.733 13.750 31.867 
7.12 0.1900 0.1900 3.183 15.583 35.683 

l Internetional Standerds Organization IS0 2631: Comfort . . . Reducedcomfortbomdery 

Fatigue . . . Fatigue-decreaeed proficiency bowdery 

Health . . . Health and eafety exposure limit 

I + 
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RUN-17 Pasenger seat 

February 14,1!EJ2 M!J1sa2 tnldc 

-. 

. . 
? 

._. 

!c 

. x 0.39/6.8?2 

71.82 Y 0.14l6.sl2 
z 0.06/2#5 

Course: Secondary a 
Speed: 15 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

Zl-SEP-93 15:29:44 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Seaondary a 
4: Position: ...... Driver 
5: Speed: ......... 15 mph 
6: Note: .......... Unloaded trailer 

Third-octave bands with greatest 
weighted FUG accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

c-1 actual weighted (hours) (hours) (hours) 

4.48 0.2600 0.1161 4.017 18.933 42.617 
3.46 0.1700 0.0983 5.133 23.150 51.367 
7.12 0.2000 0.0562 11.017 44.367 93.750 
1.83 0.0500 0.0500 12.833 50.500 105.750 
2.24 0.0500 0.0446 14.800 57.250 118..867 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

. 

t 
. 

t 

1.83 0.0900 0.0900 5.817 25.750 56.617 
2.24 0.0800 0.0714 8.000 33.750 72.750 
1.42 0.0700 0.0700 8.233 34.500 74.250 
4.48 0.1400 0.0625 9.583 39.300 83.750 
8.95 0.2600 0.0581 10.550 42.683 90.500 

St Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 7 

4.48 0.2300 0.2300 2.350 12.217 28.550 
7.12 0.1800 0.1800 3.450 16.650 38.000 
2.24 0.2100 0.1571 4.233 19.683 44.250 3' 
3.46 0.1400 0.1302 5.550 24.750 54.617 
2.85 0.1500 0.1266 5.783 25.550 56.250 .a 

l International Standsrds Organization IS0 2631: Comfort Reducsdcomfortbomdsry . . . 

Fatigue . . . Fstigue-decreased proficiency bomdary 

Health . . . Health end safety tinit exposure 
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RUN-17 Driver seat 

Februaml4,1992 M915112truck 

17.90 

22.58 
_. 

28.48 

36.01 

45.17 

56.97 

71.82 

x 0.14 Il.713 
Y 0.13 I I.713 
2 0.06/6.m : 

X 0.1712161 
Y 0.11 13.161 
z 0.M10.756 

x 02312.725 
Y o.oE/3.72% 
z 0.05I0.954 

x 0.1013.4M 
Y 0.06l3.4a 
i 0.04/1.366 

x O.l3/4i3w. 
Y 0.0514522 
2 0.04lIJl3 

x 0.I8I5.451 
Y 0.11I5.45l 
2 Ornll.sa 

x 0.1016.8?2 
Y 0.osl6.m 
z 0.05Iza5 

0.1 1.0 RMsmPBnIio 10. 

Course: Secondary a 
Speed: 15 mph 
Note: Unloaded trailer 
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UIAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

I 

RUR-18 Pa88enger 

21-KP-93 15:29:44 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 20 mph 
6: Note: .......... Unloaded trailer 

Third-octave bands with greatest Durations of WRV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

xt Longitudinal Comfort Fatigue Health 

I 0-1 actual weighted (hours) (hours) (hours) 

4.40 0.2600 0.1161 4.017 10.933 42.617 
7.12 0.4000 0.1124 4.217 19.683 44.250 
3.46 0.1800 0.1040 4.717 21.617 48.250 
8.95 0.4000 0.0894 5.867 25.933 57.000 
5.70 0.2500 0.0877 6.033 26.500 58.250 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

1.42 0.1400 0.1400 3.033 14.967 34.433 
2.24 0.1500 0.1339 3.250 15.833 36.250 
1.83 0.1100 0.1100 4.350 20.183 45.250 
1.02 0.1000 0.1000 5.000 22.683 50.367 
8.95 0.4300 0.0961 5.300 23.800 52.617 

B: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 1 

2.24 0.3600 0.2694 1.817 9.933 23.683 
4.48 0.2600 0.2600 1.933 10.400 24.683 
3.46 0.2600 0.2418 2.167 11.433 26.933 
2.85 0.2600 0.2195 2.533 12.967 30.183 
7.12 0.2000 0.2000 2.933 14.583 33.617 

l Intcmationsl Standards Orgsnirstion Is0 2631: Comfort . . . Racbcedcarfortboudary 

Fatigue . . . Fatigue-dscreassd proficiancy bow&t-y 

Health . . . Health and safety exposure limit 
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RUN-18 Passenger seat 

February 14,1992 lwlSa2 truck 

56.97 
x 0.32/5.651 
Y 0.07l5.651 
7. 0.05II.slm 

71.82 
x 0.2616.m 
Y 0.0716.m 
z 0.05IZLQI 

0.1 1.0 RMSIFDPB ratio 10. 
I I I I ,,,,I I 

2l-sm43 IJ:29:44 
I ,,l,l 

I I I, I I1 I,, I I,, I I I ,, , , , , ,, , , ,, , , , , , , , , , 

-20 -10 0 (dociilr) 10 20 

Course: Secondary a 
Speed: 20 mph 
Note: Unloaded trailer 
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UBAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WIN) 

RUN-18 Driver 

21-SEP-93 15:29:45 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Driver 
5: Speed: ......... 20 mph 
6: Note: .......... Unloaded trailer 

. 

T 
L 

Third-octave bands with greatest Durations of WBV exposure e 
weighted MS accelerations (m/s2) before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

u-1 actual weighted (hours) (hours) (hours) 

3.46 0.1600 0.0925 5.600 24.900 54.867 
4.48 0.2000 0.0893 5.883 25.967 57.117 
2.24 0.0700 0.0625 9.583 39.300 83.750 
7.12 0.1900 0.0534 11.800 47.000 98.867 
5.70 0.1100 0.0386 17.767 67.000 137.750 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1300 0.1161 4.017 18.933 42.617 
1.83 0.0900 0.0900 5.817 25.750 56.617 
1.42 0.0800 0.0800 6.850 29.550 64.367 
a.95 0.3000 0.0670 a.717 36.250 77.750 
1.02 0.0600 0.0600 10.117 41.183 87.500 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.2900 0.2170 2.583 13.150 30.617 
7.12 0.2100 0.2100 2.717 13.717 31.750 
4.48 0.1500 0.1500 4.533 20.867 46.617 
2.85 0.1700 0.1435 4.833 22.000 49.000 
a.95 0.1600 0.1430 4.850 22.117 49.250 

* Intcrnstionsl Standsrds Organization IS0 2631: Ccinfort . . . Reducsdcomforttmndsry 

Fatigue . . . Fatigw-decreased proficiency bomdsry 

Health . . . tkslth snd safety exposure Limit 
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RUN-18 Driver seat 

Febmary 14,1992 M915a2 truck 

x 0.15 Il.113 
17.90 Y O.I2/ 1.713 

2 0.06/0599 : 

x 
22.58 

0.1612161 
Y 0.1312161 
z 0.06/0.756 

* 

x 0.21 12.m 
28.48 Y o.O9/z?25 

z wJ5/0.954 

x 0.31 I3.M 
36.01 Y 0.09/3.4M 

z 0.Q5l1.206 

rl 
x 0.191432 

45.17 Y 0.1014322 
7. 0.0411.3l3 

x 0.09/3.45I 
56.97 Y 0.03 IJ.4.5I 

z 0.0411.901 

x 0.0716.m 

71.82 ; :~;~z 
0.1 1.0 RhwFDPB mIi0 10. 

I 1 1 I I IIIII I I 1 I IIll 
2I-sm93 IJ:29:45 ,,,I,““,““,‘” ‘l”“l”“l”“1’ I I I 

-20 -10 0 (deciir) 10 20 

Course: Secondary a 
Speed: 20 mph 
Note: Unloaded trailer 



USMRL summary of analysis 
per X0-2631* guideline‘on RUN-19 Passenger 
whole-body vibration (WBV) I 

21-SEP-93 15:29:45 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Secondary a 

8 

4: Position:...... Passenger 3 
5: Speed:......... 25 mph l 

6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s') 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health ._.._- 

I u-1 actual weighted (hours) (hours) (hours) 

8.95 0.4800 0.1073 4.517 20.833 46.617 
7.12 0.3200 0.0899 5.833 25.750 56.617 
3.46 0.1400 0.0809 6.750 29.183 63.500 
2.85 0.0900 0.0632 9.450 38.867 82.867 
2.24 0.0700 0.0625 9.583 39.300 83.750 

Y: Transverse Comfort Fatigue Health 
I 1 

(-1 actual weighted (hours) (hours) (hours) 

8.95 0.5700 0.1274 3.500 16.867 38.367 
3.46 0.2200 0.1272 3.500 16.900 38.433 
7.12 0.4300 0.1208 3.783 18.000 40.750 
2.85 0.1700 0.1193 3.867 18.300 41.367 
2.24 0.1100 0.0982 5.133 23.183 51.367 

St Vertical Comfort Fatigue Health 

(-1 actual weighted (hours) (hours) (hours) 

3.46 0.4300 0.3999 0.867 5.783 14.550 
2.85 0.3800 0.3208 1.350 7.850 19.183 
2.24 0.2700 0.2020 2.883 14.400 33.250 
8.95 0.2200 0.1966 3.017 14.900 34.300 
7.12 0.1600 0.1600 4.117 19.267 43.367 

. 
1 

* Intcmationsl Stendsrcis Organization IS0 2631: Comfort . . . Raiucedcomfortbomdsry 

Fatigue . . . Fatiguc-dscreased proficiency bamdewy 

Health . . . Health end safety exposure limit 
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‘c 

RUN-19 Passenger seat 

February 14.1992 M!ma2 trdc 

56.97 
x 0.38IJ.451 
Y ox% l5.4.w 
2 0.0611.poI 

Course: Secondary a 
Speed: 25 mph 
Note: Unloaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUR-19 Driver 

2l-SE?-93 15:29:45 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Secondary a 
4: Position:...... Driver 
5: Speed:......... 25 mph 
6: Note:.......... Unloaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

_...__ X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

3.46 0.0900 0.0520 12.183 48.367 101.500 
7.12 0.1700 0.0478 13.617 53.117 111.000 
8.95 0.1900 0.0425 15.800 60.500 125.000 
2.85 0.0600 0.0421 15.933 61.000 126.250 
4.48 0.0900 0.0402 16.900 64.250 132.250 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

8.95 0.4600 0.1028 4.800 21.933 48.867 
2.24 0.1100 0.0982 5.133 23.183 51.367 
2.85 0.1300 0.0912 5.700 25.300 55.750 
7.12 0.3200 0.0899 5.833 25.750 56.617 
3.46 0.1300 0.0751 7.467 31.800 68.867 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.1900 0.1900 3.183 15.583 35.683 
8.95 0.1800 0.1609 4.083 19.150 43.117 
3.46 0.1600 0.1488 4.583 21.050 47.117 
2.85 0.1600 0.1351 5.267 23.683 52.367 
2.24 0.1500 0.1122 6.833 29.500 64.250 

8 

F 
. 

f. 

l International Standarde Organization IS0 2631: Comfort . . . Reducedtdortbomdary 

Fatigue . . . Fatigue-decreased proficiency bamdary 

Health . . . Health and eafety expowre limit 
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RUN-19 Driver seat 

lbhnmrv ld_ 1992 MW5s2 tnwk 

22.58 
s.. 

28.48 

,- 
36.01 

Ih 

45.17 

56.97 

71.82 

3-sEP-m 

X 0.1612161 
Y 0.14/2.161 
z 0.071o.m 

x 0.24IZN 
Y 0.11 IZrn 
2 0.0610.9s4 

x 0.23I3.446 
Y 0.0813.u6 
z 0.05I1.206 

x O.lSl4.3a 
Y O.I2143p 
2 OJJ41IJI3 

x 0.0915.451 
Y O.OsIJ.4sI 
2 O.MII.POI 

X 0.0816522 
Y 0.0516.S72 
z 0.05/2.a5 

0.1 1.0 RMsmDPB Ntio 10. 
I I I I I ,totl I I IIll, 

lJ:29A5 I ” ” I ” ” I ““I”” I ""I "'I 1 ” ” 1 

-20 -10 0 (dwiilr) 10 20 

Course: Secondary a 
Speed: 25 mph 
Note: Unloaded trailer 
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UsMRL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-23 Passenger 

21-SEP-93 15:29:45 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country #l 
4: Position:...... Passenger 
5: Speed:......... 8 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

-.-- X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.05 0.6600 0.4632 0.203 2.817 7.717 
2.24 0.5000 0.4464 0.300 2.903 8.117 
4.40 0.5600 0.2500 1.167 6.967 17.217 
1.83 0.1000 0.1000 5.000 22.683 50.367 
7.12 0.3500 0.0983 5.133 23.117 51.367 

Y: Transverse Comfort Fatigue Health 

u-1 actual weighted (hours) (hours) (hours) 

2.24 0.2100 0.1075 1.900 10.267 24.433 
1.83 0.1600 0.1600 2.450 12.617 29.500 
2.85 0.2100 0.1474 2.800 14.017 32.433 
1.42 0.1300 0.1300 3.400 16.433 37.500 
3.46 0.2200 0.1272 3.500 16.900 38.433 

St Vertical Comfort Fatigue Health 

U-1 actual weighted (hours) (hours) (hours) 

2.24 0.7000 0.5230 0.517 3.917 10.267 
2.85 0.5700 0.4811 0.583 4.433 11.467 
4.48 0.3500 0.3500 1.167 6.967 17.217 
3.46 0.2200 0.2046 2.833 14.183 32.750 
1.83 0.2600 0.1759 3.567 17.150 39.000 

P 

3’ 

l lntcmational Standards Organization IS0 2651: Comfort . . . Reducedcdortbomdmry 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure limit 
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RUN-23 Fkwsenger seat 

February 14,1992 M915a2 truck 

Course: Cross country Xl 
Speed: 8 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-23 Driver 

Zl-SEP-03 15:29:45 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country #1 
4: Position: ...... Driver 
5: Speed: ......... 8 mph 
6: Note: .......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

I U-1 actual weighted (hours) (hours) (hours) 

2.85 8.4780 8.3298 0.633 4.700 12.117 
2.24 0.3600 0.3214 0.667 4.803 12.517 
4.48 0.3500 0.1563 2.550 13.017 30.300 
7.12 0.2300 0.0646 9.167 37.867 80.867 
1.83 0.0600 0.0600 10.117 41.183 87.500 

Y: Transverse Comfort Fatigue Health 

I u-1 actual weighted (hours) (hours) (hours) 

1.83 0.1700 0.1700 2.233 11.683 27.433 
2.24 0.1700 0.1518 2.667 13.500 31.367 
1.42 0.1100 0.1100 4.350 20.183 45.250 
2.85 0.1200 0.0842 6.383 27.800 60.867 
3.46 0.1400 0.0809 6.750 29.183 63.500 

a: Vertical Comfort Fatigue Health 

I (-1 actual weighted (hours) (hours) (hours) 

2.85 0.3200 0.2701 1.817 9.900 23.617 
2.24 0.3600 0.2694 1.817 9.933 23.683 
4.48 0.2100 0.2100 2.717 13.717 31.750 
7.12 0.1400 0.1400 5.000 22.683 50.367 
3.46 0.1300 0.1209 6.167 27.000 59.250 

* 

c 
. 

f 

l International Standerds Organization IS0 2631: Comfort . . . Re&cedcamfortbamdary 

Fatigue . . . Fatigue-decreased proficiency bouxiary 

Health . . . Health d ufcty expoeure limit 
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RUN-23 

February 14,1!W2 

Driver seat 

M!ma2 buck 

f 

22.58 
.; 

28.48 

36.01 
., 

45.17 

56.97 

71.82 

X 0.1: 12.161 
Y 0.1912161 
z 0.06/0.7s6 

x 0.26/2’125 
Y 0.1312.?2s 
z 0.0610.9s6 

x 0.26/3.u6 
Y 0.10/3.666 
2 O.m/l.m6 

x 0.14143a 
Y 0.0514.cw# 
2 0.&5/l.m 

x 0.10 I SASI 
Y 0.07lJ.65I 
2 0.05/1.901 

x 0.07l6.m 
Y 0.0606/6.9?2 
2 O.MI2.a5 

0.1 1.0 RMWFDPB do 10. 

Course: Cross country Xl 
Speed: 8 mph 
Note: Loaded trailer 
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USAARt summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-24 Passenger 

21-SEP-93 15:29:46 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country Xl 
4: Position: ...... Passenger 
5: Speed: ......... 10 mph 
6: Note: .......... Loaded trailer 

. 

9 
. 

Third-octave bands with greatest Durations of WRV exposure e 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health _-_- 

I 0-1 actual weighted (hours) (hours) (hours) 

2.05 0.6100 0.4281 0.333 3.103 0.503 
2.24 0.4100 0.3661 0.517 4.033 10.583 
5.70 0.5700 0.2000 1.700 9.433 22.617 
4.48 0.3800 0.1696 2.233 11.717 27.500 
3.46 0.1900 0.1098 4.367 20.250 45.367 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 1 

2.24 0.2500 0.2232 1.417 0.133 19.000 
1.83 0.1700 0.1700 2.233 11.683 27.433 
1.42 0.1400 0.1400 3.033 14.967 34.433 
2.85 .0.1900 0.1333 3.267 15.933 36.433 
3.46 0.2300 0.1329 3.283 15.967 36.500 

B: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.05 0.5300 0.4474 0.603 4.933 12.617 
2.24 0.5300 0.3966 0.883 5.850 14.717 
4.48 0.3000 0.3000 1.517 8.600 20.800 
3.46 0.2600 0.2418 2.167 11.433 26.933 
5.70 0.2400 0.2400 2.200 11.550 27.183 

* International Stenderds Organization IS0 2631: Comfort . . . Reducedcomfortbomdery 

Fatigue . . . Fatigue-decreesed proficiency bomdary 

Health . . . Heelth end safety expasure limit 

? 

2’ 
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RUN-24 Passenger seat 

February 14, I992 M915a2 truck 

x o.nt6.m 

71.82 Y 0.10/6.m! 
2 0.06/2*16 

0.1 1.0 RMsmDPB mtio 10. 
I 1 1 I I ,,lII I 1 I I,IIIl 

%seP93 15:29:46 I I I,, I I I,, I I, I,, I I I,, I I I ,, I, ,, I I, 1, I I, I 

-20 -10 0 (dcciilm) 10 20 

Course: Cross country Xl 
Speed: 10 mph 
Note: Loaded trailer 

95 



USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-24 Driver 

Zl-REP-93 15:29:46 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Cross country Xl 
4: Position:...... Driver 
5: Speed:......... 10 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted FMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.05 0.4300 0.3018 0.767 5.350 13.583 
2.24 0.2800 0.2500 1.167 6.967 17.217 
5.70 0.3500 0.1228 3.700 17.650 40.000 
4.48 0.2300 0.1027 4.817 21.967 48.867 
3.46 0.1300 0.0751 7.467 31.800 68.867 

Y: Transverse Comfort Fatigue Health 
t 

(-1 actual weighted (hours) (hours) (hours) 

2.24 0.1900 0.1696 2.233 11.717 27.500 
1.83 0.1500 0.1500 2.717 13.717 31.750 
1.42 0.1000 0.1000 5.000 22.683 50.367 
3.46 0.1700 0.0983 5.133 23.150 51.367 
1.02 0.0800 0.0800 6.850 29.550 64.367 

5: Vertical Comfort Fatigue Health 

. 

c . 

4 

(Hz) actual weighted (hours) (hours) (hours) 

2.85 0.3300 0.2706 1.717 9.500 22.750 
2.24 0.3300 0.2469 2.100 11.117 26.250 
5.70 0.2000 0.2000 2.933 14.583 33.617 
4.48 0.1800 0.1800 3.450 16.650 38.000 
7.12 0.1600 0.1600 4.117 19.267 43.367 

P 

9’ 

l lnternatiod Standards Organization IS0 2631: Comfort . . . Reducsd comfort boundary 

Fatigue . . . Fatigue-decresred proficisncy bomdsry 

Health . . . Health snd safety exposure Limit 

96 



RUN-24 Driver seat 

February 14,1992 M915a2 tnkcJI 

22.58 

28.48 

36.01 
c1 
45.17 

56.97 

71.82 

X 0.2lPZ.161 
Y 0.1512161 
z 0.06/0.756 

x 0.24Zlltm 
Y 0.1012721 
z 0.040110.%4 

x 0.24I3.446 
Y 0.07/3.446 
2 0.65/1.aM 

X 0.161432 
Y O.Wl4.3n 
z 0.a511.513 

x 0.1215.451 
Y 0.0715.451 
z 0.65II.poB 

x 0.07l6.672 
Y 0.65/6.6?2 
1. O&l24115 

0.1 1.0 RMsmDPB do IO. 

Course: Cross country il 
Speed: 10 mph 
Note: Loaded trailer 
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UIAARL 8ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-25 Passenger 

21-SW-93 15:29:46 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country #l 
4: Position: ...... Passenger 
5: Speed: ......... 12 mph 
6: Note: .......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.40 0.7000 0.3482 0.567 4.350 11.300 
7.12 1.1200 0.3146 0.700 5.033 12.867 
2.24 0.3100 0.2768 0.917 6.050 15.150 
2.85. 0.3800 0.2667 1.000 6.367 15.867 
5.70 0.5400 0.1895 1.867 10.133 24.117 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.2000 0.1786 2.067 10.967 25.067 
1.83 0.1600 0.1600 2.450 12.617 29.500 
1.42 0.1500 0.1500 2.717 13.717 31.750 
3.46 0.2300 0.1329 3.283 15.967 36.500 
7.12 0.4500 0.1264 3.533 17.000 38.750 

. 

T 
. 

4 

8: Vertical Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) Y 

4.40 0.3000 0.3000 1.517 8.600 20.800 
7.12 0.2100 0.2100 2.717 13.717 31.750 
2.24 0.2300 0.1721 3.683 17.617 39.933 
5.70 0.1700 0.1700 3.767 17.867 40.500 
2.85 0.1900 0.1604 4.100 19.217 43.250 

t 

l Intcrnstionsl Standards Organization IS0 2631: Comfort . . . Reduced comfort bomdary 

Fatigw . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure Limit 
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RUN-25 Passenger seat 

February 14,1992 M91sa2 tmfk 

x 0.131tian 

71.82 Y 0.0916.8?2 
z 0.0612.45 

0.1 1.0 RMs/FDpB ratio 10. 
I 1 I I IIIII I I I I IIIII 

21~m 15:29:46 I I I I I I I, I, I, I ,I I I I I, I I I I ,, I, ,, I I I ,, I I I I 

-20 -10 0 (deciilr) 10 20 

Course: Cross country 81 
Speed: 12 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-25 Driver 
I 

21-SEP-93 15:29:46 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Cross country #l 
4: Position: ...... Driver 
5: Speed: ......... 12 mph 
6: Note: .......... Loaded trailer 

‘c 
. 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

4.40 0.4200 0.1875 1.900 10.267 24.433 
7.12 0.6400 0.1798 2.033 10.867 25.683 
2.24 0.1800 0.1607 2.433 12.550 29.300 
2.85 0.2000 0.1404 3.017 14.933 34.367 
5.70 0.3400 0.1193 3.867 18.300 41.367 

Y: Transverse Comfort Fatigue Health 

I (-1 actual weighted (hours) (hours) (hours) 

1.83 0.1300 0.1300 3.400 16.433 37.500 
2.24 0.1400 0.1250 3.600 17.250 39.183 
1.42 0.1100 0.1100 4.350 20.183 45.250 
7.12 0.3000 0.0843 6.383 27.800 60.750 
5.70 0.2400 0.0842 6.383 27.800 60.867 

8: Vertical Comfort Fatigue Health 

4 

0-1 actual weighted (hours) (hours) (hours) 

7.12 0.3300 0.3300 1.283 7.550 18.500 
4.48 0.2700 0.2700 1.817 9.900 23.617 
5.70 0.2300 0.2300 2.350 12.217 28.550 
2.24 0.2400 0.1796 3.467 16.717 38.050 
2.85 0.2100 0.1773 3.533 17.000 38.617 

l Intcrnstional Standerds Organization IS0 2631: Comfort . . . Reduced comfort bomdary 

Fatigue . . . Fatigue-decreed proficiency bomdery 

Health . . . Heelth snd sefcty exposure limit 
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36.01 

c’i* .I 
’ 45.17 

56.97 

71.82 

RUN-25 Driver seat 

February 14,1992 MPlsa2 truck 

x 0.333/3.446 
Y oA113.4a 
z 0.05/l.% 

x 0.21 l4.m 
Y O.ael4.2a 
2 0.03/I3I3 

x 0.15/5.451 
Y 0.11 IS.451 
2 0.060611.ss 

x 0.07l6.t?2 
Y 0.07l6.a72 
z 0.06l2.405 

0.1 1.0 RMmPB do 10. 
I 1 1 1 I ,,,,I I I 

2bsm93 15:?9:46 
I I ,*,,I 

I, I, I I, 1 I I I, I, 11, I, I,, I I I ,, I I I I ,, I I I, 

-20 -10 0 (decii) 10 20 

Course: Cross country Xl 
Speed: 12 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ PaveU 
4: Position:...... Passenger 
5: Speed:......... 55 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations'of WBV exposure 
before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.5700 0.5089 0.233 2.433 6.783 
2.85 0.6300 0.4421 0.317 3.033 8.217 
7.12 0.9900 0.2781 0.917 6.000 15.050 
4.48 0.5500 0.2455 1.200 7.150 17.583 
8.95 0.4100 0.0916 5.667 25.183 55.500 

* 

Y: Transverse Comfort Fatigue Health 

u-1 actual weighted (hours) (hours) (hours) 

7.12 0.4200 0.1180 3.933 18.550 41.867 
2.85 0.1600 0.1123 4.217 19.683 44.250 
2.24 0.1200 0.1071 4.533 20.867 46.617 
1.83 0.0800 0.0800 6.850 29.550 64.367 
3.46 0.1300 0.0751 7.467 31.800 68.867 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.7500 0.7500 0.200 2.250 6.317 
2.85 0.3200 0.2701 1.817 9.900 23.617 
4.48 0.2500 0.2500 2.067 10.967 25.867 
2.24 0.3200 0.2395 2.200 11.583 27.250 
3.46 0.1800 0.1674 3.850 18.250 41.250 

. 

I 
. 

4? 

e 

f’ 

l tntemmtiond Standards Organization IS0 2631: Comfort . . . Re&cedtcmfortbomdary 

Fatigue . . . Fatigue-decrarsed proficiency bomdary 

Health . . . Health ad safety exposure limit 
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RUN-26 
li’ehnuwv 1 A. 1942 

Passenger seat 

MO1 Cm2 tnwk 

‘P 

45.17 

56.97 

71.82 

x Q.3114.m 
Y 0~09/43w. 
7. 0.@7/l.5l3 

x 0.1115.45I 
Y O.Oll5.45l 
2 0.060611.94 

X 0.1616.672 
Y O.Wl6.672 
2 0.4112.405 

0.1 1.0 RMsmDPEI ratio 10. 

Course: Paved 
Speed: 55 mph 
Note: Loaded trailer 
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USAARL 8ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WEW) 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver 
5: Speed:......... 55 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

.---_----- 
It: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.4000 0.3571 0.533 4.103 10.933 
2.85 0.4200 0.2947 0.800 5.533 14.000 
7.12 0.5200 0.1461 2.833 14.183 32.750 
4.48 0.1800 0.0804 6.817 29.433 64.000 
1.83 0.0600 0.0600 10.117 41.183 87.500 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.2500 0.0702 8.200 34.367 74.000 
1.83 0.0600 0.0600 10.117 41.183 87.500 
2.24 0.0600 0.0536 11.717 46.750 98.500 
2.85 0.0700 0.0491 13.117 51.500 107.750 
1.42 0.0400 0.0400 17.000 64.500 133.000 

St Vertical Comfort Fatigue Health 
t 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.4100 0.4100 0.817 5.583 14.117 
2.85 0.3800 0.3208 1.350 7.850 19.183 
2.24 0.3500 0.2619 1.900 10.300 24.500 
4.48 0.1900 0.1900 3.183 15.583 35.683 
3.46 0.1400 0.1302 5.550 24.750 54.617 

l lnternetimal Standards Organization IS0 2631: Comfort Raclucadcmfortbomdary . . . 

5 . 

4 

9 

t’ 

Fatigue . . . Fatiguc-decreased proficiency bomdery 

Health . . . Health and safety exposure Limit 
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_-- 

.N. 

RUN-26 Driver seat 

February 14,1992 M!ma2 truck 

‘P 

x 
36.01 

03113.446 
Y O.lOI3W 
2 0.080111306 

1, 
x 

45.17 
0..74/4.2z 

Y 0.10143z 
z 0.07/1.s13 

56.97 

x 0.13IJ.4sI 
Y 0.09IJ.45I 
2 O.osII.POI 

x 0.1116xn 
. 71.82 Y 0.09I4.872 

z 0.04/2.*16 

0.1 1.0 RMsmDPB mtio 10. 
I I I I ,,lll 1 I I I IIlll 

2l.sm-93 IJ:3:47 I I I l I I1 I l I I I I l I1 r I, II 01 I’ 11 1 l * 11 1 I”” 

-20 -10 0 (dcciils) 10 20 

Course: Paved 
Speed: 55 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-27 Passenger 

2l-SW-93 15:29:47 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Passenger 
5: Speed:......... 35 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

St Longitudinal Comfort Fatigue Health ~--..._~._- 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.2900 0.1295 3.417 16.500 37.603 
2.85 0.1200 0.0842 6.383 27.800 60.867 
2.24 0.0800 0.0714 8.000 33.750 72.750 

56.97 2.0100 0.0706 8.150 34.183 73.617 
7.12 0.1800 0.0506 12.650 49.867 104.500 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.3700 0.1652 2.333 12.117 20.367 
3.46 0.1100 0.0636 9.367 38.550 82.250 
8.95 0.2300 0.0514 12.367 49.000 102.750 
1.83 0.0500 0.0500 12.833 50.500 105.750 
1.42 0.0400 0.0400 17.900 64.500 133.000 

a: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.85 0.3300 0.2786 1.717 9.500 22.750 
4.48 0.2100 0.2100 2.717 13.717 31.750 
2.24 0.2300 0.1721 3.683 17.617 39.933 
3.46 0.1500 0.1395 5.033 22.750 50.617 
7.12 0.0800 0.0800 10.783 43.500 92.000 

‘ 

‘i 
. 

9 

. 

* ~ntcrnationsl Standards Organization IS0 2631: Comfort . . . Rsduced camfort bomdary 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure limit 
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NEk kdlhanddayeapamladc x: L¶n&dw 
pDpl):F--- Y: I-- 

ItcB: RcducedaaIfal~ 
RMS: Vihtion R.M.S. . .. wa PV9dd 

RUN-27 Passenger seat 

February 14,1992 M91sa2 tnlck 

Course: Paved 
Speed: 35 mph 
Note: Loaded trailer 
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USAM& 8ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-27 Driver 

21-SEP-93 15:29:47 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... Driver .., 5: Speed:......... 35 mph 3 

. 
6: Note:.......... Loaded trailer 

. 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure c 
before reaching IS0 limits* 

-.-._.---_--- X: Longitudinal Comfort Fatigue Health 
I 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.3500 0.1563 2.550 13.017 30.300 
2.85 0.0700 0.0491 13.117 51.500 107.750 
3.46 0.0600 0.0347 20.250 75.250 153.500 
7.12 0.1000 0.0281 26.117 94.000 189.000 
2.24 0.0300 0.0268 27.617 98.750 198.000 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.2400 0.1071 4.533 20.867 46.617 
3.46 0.0700 0.0405 16.750 63.750 131.500 
1.83 0.0400 0.0400 17.000 64.500 133.000 
8.95 0.1600 0.0358 19.550 72.750 148.750 
2.24 0.0400 0.0357 19.550 72.867 149.000 

R: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.2400 0.2400 2.200 11.550 27.183 
2.85 0.2200 0.1857 3.283 16.017 36.617 
2.24 0.1800 0.1347 5.283 23.750 52.617 
3.46 0.1100 0.1023 7.767 32.867 71.000 
7.12 0.0900 0.0900 9.217 38.050 81.250 

l Internetional Standards Organization IS0 2631: Comfort Rebsedcomfortbomdery . . . 

f 

t’ 
. 

Fatigue . . . Fatiwe-decreeeed proficiency bomdery 

Health . . . Health end eefety expwure limit 
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% 

‘g_ 

RUN-27 Driver seat 

February 14,1!W2 M91!w truck 

X 
22.58 

0.1012.161 
Y 0.1212.161 
7. 

I ‘> 
0.06/0.756 

x 

28.48 

o.xJt2.725 
Y O.I0/2325 
z 0.os/0.954 

:, 

36.01 
x O.UI3.446 
Y 0.0713.4s 
2 0.04Il.266 

x 0.111432 
45.17 Y 0.04/4321 

2 0.04/I.513 

56.97 
x O.O!I/J.4sI 
Y 0.13 /S.bl 
i! 0.OsIl.sor 

X 0.0616.672 
71.82 Y 0.04/&6?2 

7. 0.03 I2.#5 

0.1 1.0 RMsmDPB ratio 10. 

2IaP93 IJ:J:47 
I I I I ,Il,l I I I It,,, 

I I, I 1, I I1 l I I I I ,I I I I l I I I I l I I I *, I I i I 11 I I I 

-20 -10 0 (deciils) 10 20 

Course: Paved 
Speed: 35 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

21-gEP-Q3 15:29:47 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Paved 
4: Position:...... _. _. I - Passenger 
5: Speed:......... 45 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted RWS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

--_._.--.------ X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.05 0.3200 0.2246 1.400 8.067 19.617 
2.24 0.2400 0.2143 1.517 8.600 20.800 
5.70 0.2400 0.0842 6.383 27.800 60.867 
7.12 0.2500 0.0702 8.200 34.367 74.000 
1.83 0.0700 0.0700 8.233 34.500 74.250 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 1 

1.83 0.0700 0.0700 0.233 34.500 74.250 
5.70 0.1900 0.0667 8.800 36.500 78.250 
2.24 0.0700 0.0625 9.583 39.300 83.750 
2.85 0.0700 0.0491 13.117 51.500 107.750 
3.46 0.0800 0.0462 14.183 55.117 114.750 

a: Vertical Comfort Fatigue Health 

I (-1 actual weighted (hours) (hours) (hours) v 

2.85 0.4000 0.3376 1.233 7.317 18.000 
2.24 0.3000 0.2245 2.450 12.583 29.367 
5.70 0.1600 0.1600 4.117 19.267 43.367 7' 
3.46 0.1600 0.1488 4.583 21.050 47.117 

11.39 0.1500 0.1054 7.467 31.750 68.750 . 

l International Standards Organization IS0 2631: Comfort . . . Reducdccmfortbwndary 

Fatigue . . . Fatigue-decreasad proficiancy bomdary 

Health . . . Health and safety exposure Limit 
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RWN-28 

Febniary 14,l992 

Passenger seat 

M915a2 truck 

0.1 1.0 RMsmDPB do 10. 
I I I 8 I ,,,,I I I I I#,#, 

2l-sm93 1x9:47 I I I I, I I I I, I I I,, 1 I1 I, I I, I, I I I ,, I I I I, I I I I, 

-20 -10 0 (decii) 10 20 

Course: Paved 
Speed: 45 mph 
Note: Loaded trailer 
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USMRL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-28 Driver 

21-SEP-QJ i5:29:uI 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Paved 
4: Position: ...... Driver 
5: Speed: ......... 45 mph 
6: Note: .......... Loaded trailer 

“t 
. 

Third-octave bands with greatest Durations of WBV exposure Q 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 
-__------.- 

I WI actual weighted (hours) (hours) (hours) 

2.85 0.2400 0.1684 2.267 11.833 27.750 
2.24 0.1600 0.1429 2.933 14.583 33.617 
1.83 0.0500 0.0500 12.833 50.500 105.750 
5.70 0.1400 0.0491 13.117 51.500 107.750 
4.48 0.1000 0.0446 14.800 57.250 118.867 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.0700 0.0625 9.583 39.300 83.750 
1.83 0.0600 0.0600 10.117 41.183 87.500 
5.70' 0.1200 0.0421 15.933 61.000 126.250 
2.85 0.0600 0.0421 15.933 61.000 126.250 
1.42 0.0300 0.0300 24.150 87.750 177.250 

St Vertical Comfort Fatigue Health 

I-- ~~~ ~~~~~ (Hz) actual weighted (hours) (hours) (hours) 

2.85 0.2900 0.2448 2.133 11.250 26.550 
2.24 0.2500 0.1871 3.250 15.867 36.300 
5.70 0..1500 0.1500 4.533 20.867 46.617 

11.39 0.1700 0.1194 6.267 27.433 60.000 
3.46 0.1100 0.1023 7.767 32.867 71.000 

l International Standards Organization Is0 2631: Comfort . . . Reducedcanfortbomdary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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f 

X O.IO14.3B 
45.17 Y o.Ol14.m 

2 0.05/I.5I3 

56.97 
x 0.66lI45I 
Y 0.05051.4sl 
z 0.04lI.poB 

x: iLqhdid 

Y:T- 

z:VMlid 

RUN-28 Driver seat 

February 14,1992 M915a2 truck 

X 0.06l6.872 
71.82 ; p-g.g 

Course: Paved 
Speed: 45 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WEW) 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 15 mph 
6: Note: .......... Loaded trailer 

Third-octave bands with greatest Durations of WBV exposure 8 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

X: Longitudinal Comfort Fatigue Health 
^____. ---_.c 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.6400 0.2857 0.867 5.783 14.550 
2.85 0.1900 0.1333 3.267 15.933 36.433 
2.24 0.1200 0.1071 4.533 20.867 46.617 
5.70 0.2400 0.0842 6.383 27.800 60.867 
7.12 0.2700 0.0758 7.383 31.433 68.117 

Y: Transverse Comfort Fatigue Health 

I (Hz) actual weighted (hours) (hours) (hours) 

1.83 0.1500 0.1500 2.717 13.717 31.750 
4.48 0.2400 0.1071 4.533 20.867 46.617 
2.24 0.1100 0.0982 5.133 23.183 51.367 
7.12 0.3100 0.0871 6.083 26.750 58.617 
3.46 0.1400 0.0809 6.750 29.183 63.500 

B: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.48 0.3200 0.3200 1.367 7.803 19.217 
2.85 0.2100 0.1773 3.533 17.000 38.617 
7.12 0.1600 0.1600 4.117 19.267 43.367 
2.24 0.2100 0.1571 4.233 19.683 44.250 
5.70 0.1400 0.1400 5.000 22.683 50.367 

l Intcrnntional Standards Organization IS0 2631: Comfort . . . Reduced comfort bou~I0ry 

Fatigue . . . Fatigue-decreased proficisncy bomdsry 

Health . . . Health and safety exposure Limit 
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If 
3 

i l .  

x 0.21/4.3%? 

45.17 Y O.Osl4.3n 
2 0.6sIIJl3 

t 56.97 
x 039I5.4.51 
Y O.IO/S.4sI 
2 0.05/l.960 

X 0.11 16.672 

RUN-29 
February 14,1992 

Passenger seat 

M915a2 truck 

Course: Secondary a 
Speed: 15 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

Zl-SEP-93 15:29:48 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Driver 
5: Speed:.; ....... 15 mph 
6: Note: .......... Loaded trailer 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

It: Longitudinal Comfort Fatigue Health 

0-1 actual weighted (hours) (hours) (hours) 

4.40 0.3100 0.1384 3.083 15.183 34.067 
2.24 0.0800 0.0714 8.000 33.750 72.750 
2.85 0.1000 0.0702 8.200 34.433 74.117 
7.12 0.1700 0.0478 13.617 53.117 111.000 
5.70 0.1300 0.0456 14.433 55.867 116.250 

Y: Transverse Comfort Fatigue Health 

I u-1 actual weighted (hours) (hours) (hours) 

1.83 0.1000 0.1000 5.000 22.683 50.367 
4.48 0.1400 0.0625 9.583 39.300 83.750 
2.24 0.0700 0.0625 9.583 39.300 83.750 
7.12 0.2000 0.0562 11.017 44.367 93.750 
2.85 0.0600 0.0421 15.933 61.000 126.250 

Z: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

4.40 0.2000 0.2000 2.933 14.583 33.617 
2.85 0.1900 0.1604 4.100 19.217 43.250 
7.12 0.1600 0.1600 4.117 19.267 43.367 
2.24 0.1900 0.1422 4.900 22.250 49.500 
3.46 0.1300 0.1209 6.167 27.000 59.250 

l Intcrnstional Standards Orgeniration IS0 2631: comfort . . . Redwxdcamfortbomdsry 

Fatigue . . . Fatigue-decreased 

Health . . . Health and safety 

proficiency bouldary 

exposure limit 
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% 

28.48 

p :'- 36.01 
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45.17 

f 56.97 

71.82 

RUN-29 Driver seat 

Fidmiry14,m M91sa2tmck 

x 0.1211.713 
Y O.IZI 1.713 
z 0.66/0.5# i 

X 0.10/2161 
Y O.I2/2161 
z 0.0610.756 

X O.IPIZm 
Y 0.11 I2N 
z 0.@51o.M4 

x 0.30/3.446 
Y 0.0613.646 
z 0.05ll.aM 

x O.l0/4JLz 
Y 0.04/4.3a 
z om/l.5l3 

x 0.97/5.45l 
Y 0.10 I5.45I 
z O.aII.po8 

x 0.0516.9?2 
Y 0.0416.9?2 
z 0.05I2405 

0.1 1.0 RMs/FDPBntio 10. 

Course: Secondary a 
Speed: 15 mph 
Note: Loaded trailer 
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USAAPL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-30 Passenger 

Zl-SEP-93 15:29:48 

1: Vehicle: ....... N915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 20 mph 
6: Note: .......... Loaded trailer 

_- ._.__ _- - -..- - 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WBV exposure 
before reaching IS0 limits* 

It: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.3900 0.3482 0.567 4.350 11.300 
2.85 0.3100 0.2175 1.483 8.433 20.433 
7.12 0.7100 0.1994 1.717 9.467 22.683 
5.70 0.3600 0.1263 3.550 17.050 38.750 
8.95 0.5000 0.1117 4.250 19.800 44.500 

Y: Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1500 0.1339 3.250 15.833 36.250 
1.02 0.0900 0.0900 5.817 25.750 56.617 
2.85 0.1200 0.0842 6.383 27.800 60.867 
8.95 0.3700 0.0827 6.550 28.433 62.117 
1.42 0.0800 0.0800 6.850 29.550 64.367 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.4700 0.3517 1.150 6.917 17.117 
2.85 0.3400 0.2870 1.633 9.117 21.933 
7.12 0.2700 0.2700 1.817 9.900 23.617 
8.95 0.3000 0.2682 1.833 10.000 23.800 
4.48 0.1700 0.1700 3.767 17.867 40.500 

l lntcrnstionsl Standards Organization IS0 2631: Comfort . . . Reducsdcomfortboudary 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure Limit 
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RUN-30 
February 14.1992 

Passenger seat 

M!Ma2 imck 

x 0.41 IJ.451 

56.97 Y 0.I0/J&I 
2 0.06/1.908 

X 03016.6?l 
71.82 Y 0.11l6.n2 

2 0,06l2os 
0.1 1.0 RMWFDPB ratio 10. 

I I 1 I Illll I 1 I IIlrnl 
Iam93 IJ99dB I ” ” I ” ” I ““I”” I ” ” 1 ” ” 1 ” ” I ” ” 1 

-20 -10 0 (dcciBelr) 10 20 

Course: Secondary a 
Speed: 20 mph 
Note: Loaded trailer 
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UBAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WRV) 

RUN-30 Driver 

21-SEP-93 15:29:4a 

1: Vehicle:....... M915a2 truck 
2: Date:.......... February 14, 1992 
3: Course:........ Secondary a 
4: Position:...... Driver . - _ 
5: Speed:......... 20 mph 
6: Note:.......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

,____.____-____ X: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.2600 0.2321 1.317 7.717 10.067 
2.85 0.2100 0.1474 2.800 14.017 32.433 
7.12 0.3600 0.1011 4.917 22.367 49.750 
4.48 0.1700 0.0759 7.367 31.433 68.117 
5.70 0.2000 0.0702 8.200 34.433 74.117 

Y: Transverse Comfort Fatigue Health 

. 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.1200 0.1071 4.533 20.067 46.617 
7.12 0.2300 0.0646 9.167 37.867 80.867 
2.85 0.0900 0.0632 9.450 38.867 82.867 
1.83 0.0600 0.0600 10.117 41.183 87.500 
1.02 0.0600 0.0600 10.117 41.183 87.500 

2: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.24 0.3900 0.2918 1.583 0.933 21.500 
7.12 0.2500 0.2500 2.067 10.967 25.867 
2.85 0.2700 0.2279 2.383 12.367 28.867 
8.95 0.2200 0.1966 3.017 14.900 34.300 
5.70 0.1300 0.1300 5.567 24.800 54.617 

l International Standards Organizetion IS0 2631: Comfort Redmdcomfortbomdary . . . 

Fatigue . . . Fatigue-decreased proficiency bolndery 

Health . . . Health end safety eJposuM Limit 
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._ 
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<P 

46.17 
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71.82 

X 0.1712161 
k 0.14/2.161 
2 0.01 IO.156 

x 0.2IlZn5 
Y 0.0912.7s 
2 0.05IIJ.954 

x 0.2sl3.44b 
Y 0.07 13.446 
2 Oa5II.206 

x 0.2314.3w. 
Y 0.1614.5Z 
z 0.05 Il.513 

x 0.10 I5.451 
Y 0.07 IS.451 
z 0.0511.909 

X 0.07 I b.8?2 
Y O&5 lb.812 
z 0.05 12.4m 

RUN-30 Driver seat 

February 14,l!m M!ma2 truck 

0.1 1.0 RMsmDPBNtio 10. 

Course: Secondary a 
Speed: 20 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WRV) 

RUN-31 Passenger 

21-REP-93 15:29:49 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Passenger 
5: Speed: ......... 25 mph 
6: Note: .......... Loaded trailer 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

f: Longitudinal Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

7.12 0.6500 0.1826 1.983 10.650 25.217 
2.85 0.2100 0.1474 2.800 14.017 32.433 
2.24 0.1300 0.1161 4.017 18.933 42.617 
8.95 0.4900 0.1095 4.383 20.300 45.500 
5.70 0.2400 0.0842 6.383 27.800 60.867 

Yt Transverse Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

2.85 0.1400 0.0982 5.133 23.183 51.367 
2.24 0.1100 0.0982 5.133 23.183 51.367 
8.95 0.4100 0.0916 5.667 25.183 55.500 
1.83 0.0900 0.0900 5.817 25.750 56.617 
3.46 0.1500 0.0867 6.133 26.867 59.000 

a: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) 

2.85 0.3300 0.2786 1.717 9.500 22.750 
8.95 0.3000 0.2682 1.833 10.000 23.800 
7.12 0.2500 0.2500 2.067 10.967 25.867 
3.46 0.2300 0.2139 2.650 13.400 31.117 
2.24 0.2600 0.1946 3.067 15.117 34.750 

* lnternetionel Standerds OrRanitation IS0 2631: Comfort . . . Re&cedcomfortbomdary 

Fati&jue . . . Fatigw-decreesed proficiency bomdery 

Health . . . Heelth end safety expoeure Limit 
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x: Lalgillldhl 

Y:T- 

PVdX-d 

RUN-31 

February 14,1!W2 

Passenger seat 

M915a2 tJ-u& 

Course: Secondary a 
Speed: 25 mph 
Note: Loaded trailer 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WRV) 

RUN-31 Driver 
b 

2l-SEP-93 15:29:49 

1: Vehicle: ....... M915a2 truck 
2: Date: .......... February 14, 1992 
3: Course: ........ Secondary a 
4: Position: ...... Driver 
5: Speed: ......... 25 mph 
6: Note: .......... Loaded trailer 1 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WRV exposure 
before reaching IS0 limits* 

x: Longitudinal Comfort Fatigue Health 

I 0-1 actual weighted (hours) (hours) (hours) 

2.85 0.1500 0.1053 4.650 21.300 47.617 
7.12 0.3400 0.0955 5.350 23.933 53.000 
2.24 0.0900 0.0804 6.817 29.433 64.000 
4.48 0.1300 0.0580 10.567 42.750 90.500 
5.70 0.1400 0.0491 13.117 51.500 107.750 

Y: Transverse Comfort Fatigue Health 

I U-1 actual weighted (hours) (hours) (hours) 

2.24 0.0900 0.0804 6.817 29.433 64.000 
1.83 0.0800 0.0800 6.850 29.550 64.367 
8.95 0.3500 0.0782 7.067 30.367 66.000 
2.85 0.1000 0.0702 8.200 34.433 74.117 
1.42 0.0600 0.0600 10.117 41.183 87.500 

8: Vertical Comfort Fatigue Health 

(Hz) actual weighted (hours) (hours) (hours) 

8.95 0.2900 0.2592 1.933 10.433 24.800 
7.12 0.2300 0.2300 2.350 12.217 28.550 
2.85 0.2200 0.1857 3.283 16.017 36.617 
2.24 0.2200 0.1646 3.950 18.617 42.000 

11.39 0.2200 0.1545 4.333 20.117 45.117 

* lnternetionsl Standerds Oraaniretion IS0 2631: Comfort . . . Re&cedcomfortbomdsry 

Fatigue . . . Fatigue-decreased proficiency bomdary 

Health . . . Health and safety exposure limit 
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RUN-31 Driver seat 

Febmary 14,1992 M!U5a2truck 

x 0.23lZtzI 
28.48 Y O.l31%7a 

z 0.0610.954 

36.01 
x 0.22/x446 
Y 0.0613.4a 
2 0.04II.m6 

x O.lSI4.3a 
45.17 Y O.onI4.3z 

z o.o4/1s3 

56.97 
x 0.1715.45I 
Y 0.13 /5.4sl 
z 0.05/ I.901 

x 0.06I6.m 
71.82 ; ;g;2z 

0.1 1.0 RMSIFDPB ntio 10. 
I I I I I ,I,,I I I I I1111 

zMEP-93 1529A9 I1 I ,’ I, I, I I I I, I I I I 1, I I,, I I I ,, I I I,, I I I ,, 

-20 -10 0 (dooiilr) 10 20 

a Course: Secondary 
Speed: 25 mph - 
Note: Loaded trailer 
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